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(57)Abstract: 

PROBLEM TO BE SOLVED: To further improve the durability 
by Increasing the inhibitive effects upon the poisoning of an 
occlusion material by sulfur and at the same time, inhibiting the 
sintering of a catalytic noble metal, in an occlusion reduction- 
type catalyst. _ 

SOLUTION: This catalyst for exhaust gas purification comprises 
a core part 10 made up of a first carrier and an NOx occlusion 
material contained in the first carrier and a catalyst carrying 
layer 1 1 made up of a second carrier and a catalytic noble 
metal contained in the second carrier and formed on the 
surface of the core part 10. SOx is prevented from reaching the 
core part 10 by the catalyst carrying layer 1 1 and the sintering 
of the catalytic noble metal is prevented from occurring as the 
NOx occlusion material is separated from the catalytic noble 
metal. 
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* NOTICES * 

JPO and NCXPI are not responsible £or any 
damages caused by tlie use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] NOx contained in the 1 st support and this 1st support the catalyst support layer which consisted of 
the core section which consists of occlusion material, and catalyst noble metals contained in the 2nd support 
and this 2nd support, and was formed in this core section front face — since ~ catalyst for emission gas 
purification characterized by becoming. 

[Claim 2] Said core section and said catalyst support layer are a catalyst for emission gas purification 
according to claim 1 which is a weight ratio and is characterized by being formed so that it may be set to 
core section: catalyst support layer =1 :2-8:l. 

[Claim 3] Said NOx It is the catalyst for emission gas purification according to claim 1 which occlusion 
material is chosen from either [ at least ] alkali metal or alkaline earth metal, and is characterized by said 
2nd support being a metallic oxide which contains an alumina at least. 

[Claim 4] said 1st support ~ from the multiple oxide of an alumina and a titania — becoming ~ a mole ratio - 
- Ti02/aluminum203=l / 2 - 1/9 it is - catalyst for emission gas purification according to claim 1 
characterized by things, 

[Claim 5] Said catalyst noble metals are catalysts for eniission gas purification according to claim 1 
characterized by being compound-ized with said 2nd support. 

[Claim 6] Said 1 st support and said NOx Occlusion material is a catalyst for emission gas purification 
according to claim 1 to 5 characterized by constituting the multiple oxide. 

[Claim 7] NOx chosen from either [ at least ] alkali metal or alkaline earth metal Mix the salt of an 
occlusion element, and the alkoxide of the 1st metal, and it considers as a solution. It is NOx by calcinating 
after hydrolysis. The core formation process which forms the core section powder which consists of a 
multiple oxide of an occlusion element and this 1st metal. The support layer formation process which forms 
in this core section powder front face the catalyst support layer which these noble metals and this 2nd metal 
compound-ized by mixing the alkoxide of the 2nd metal, the solution containing noble-metals ion, and this 
core section powder, and calcinating after hydrolysis. The manufacture approach of the catalyst for emission 
gas purification characterized by becoming more. 

[Claim 8] Said support layer formation process is the manufacture approach of the catalyst for emission gas 
purification according to claim 7 characterized by adding the water solution which contains said noble- 
metals ion in the solution containing said core section powder and alkoxide of said 2nd metal, and 
hydrolyzing. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention is the optimal NOx for piirifying the exhaust gas from a lean bum 
engine in detail about the catalyst for emission gas purification which purifies the exhaust gas discharged by 
internal combustion engines, such as an automobile, and its manufacture approach. It is related with the 
catalyst for emission gas purification and its manufacture approach of an occlusion reduction type. 
[0002] 

[Description of the Prior Art] Conventionally, as a catalyst for emission gas purification of an automobile, it 
sets to theoretical air fiiel ratio (SUTOIKI), and is the oxidation and NOx of CO and HC in exhaust gas. The 
three way component catalyst returned and purified to coincidence is used. The porosity support layer which 
becomes the heat-resistant base material which consists of cordierite etc., for example from ganmia-alumina 
as such a three way component catalyst is formed, and the thing which made the porosity support layer 
support catalyst noble metals, such as platinxam (Pt) and a rhodium (Rh), is known widely. 
[0003] On the other hand, promising ** of the so-called lean bum which the carbon dioxide in the exhaust 
gas discharged by internal combustion engines, such as an automobile, (C02) is made a problem, and 
carries out lean combustion in a hyperoxia ambient atmosphere from a viewpoint of earth environmental 
protection as the solution is carried out in recent years. C02 which use of a fuel is reduced in this lean bum 
in order that fuel consximption may improve, and is that combustion gas Generating can be controlled. 
[0004] On the other hand, an air-fUel ratio sets to theoretical air fuel ratio (SUTOIKI), and the conventional 
three way component catalyst is CO, HC, and NOx in exhaust gas. To coincidence, it oxidizes and retums, it 
purifies, sets under the hyperoxia ambient atmosphere of the exhaust gas at the time of lean bum, and is 
NOx, Sufficient purification engine performance is not shown to reduction removal. For this reason, it also 
sets under a hyperoxia ambient atmosphere and is NOx. Development of the catalyst which can be purified, 
and a purification system was desired. 

[0005] Then, it is NOx while always burning HC and CO on the Lean conditions of hyperoxia in lean bum. 
It is NOx by carrying out occlusion and considering as SUTOIKI - rich conditions temporarily, using 
exhaust gas as reducing atmosphere. The system which carries out reduction purification was developed. 
And it is NOx at the optimal lean atmosphere for this system. NOx by which carried out occlusion and 
occlusion was carried out in the SUTOIKI - rich ambient atmosphere NOx to emit NOx using occlusion 
material The catalyst for emission gas purification of an occlusion reduction type is developed. 
[0006] For example, the catalyst for emission gas purification which supported alkaline earth metal and Pt 
(s), such as Ba, to porosity support, such as an alumina, is proposed by JP,5-317652,A. Moreover, 
publication number The catalyst for emission gas purification which supported alkali metal and Pt(s), such 
as K, to porosity support, such as an alumina, is proposed by 6 No. -31 139 official report. Furthermore, the 
catalyst for emission gas purification which supported rare earth elements and Pt(s), such as La, to porosity 
support, such as an alumina, is proposed by JP,5-168860,A. 

[0007] At the Lean side, it is NOx by controlling an air-fiiel ratio to consist pulse-like of a Lean side a 
SUTOIKI - rich side, if these catalysts for emission gas purification are used. It is NOx even if it is exhaust 
gas from a lean bum engine, since occlusion is carried out to an alkaline earth metal, alkali metal, and rare 
earth elements, it is emitted by SUTOIKI or the rich side, it reacts with reducibility components, such as HC 
and CO, and it is purified. It can purify efficiently. Thus, NOx Alkaline earth metal, alkali metal, and rare 
earth elements with occlusion and an emission operation are named generically, and it is NOx. It is called 
occlusion material and the use is performed actively in recent years. 

[0008] NOx in the above-mentioned catalyst for emission gas purification a purification reaction ~ lean 
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atmosphere ~ setting — NO in exhaust gas ~ oxidizing — NOx ** — the 1st step to carry out and NOx an 
occlusion material top — NOx the 2nd step which carries out occlusion, and a SUTOIKI - rich ambient 
atmosphere — setting — NOx NOx emitted from occlusion material The 3rd step which retums on a catalyst 
shows becoming. And in order to advance the 1st step and the 2nd step smoothly, they are catalyst noble 
metals and NOx, such as Pt. Since it is desirable to make occlusion material approach as much as possible, 
at the conventional catalyst for emission gas purification, they are catalyst noble metals and NOx to support, 
such as an alumina. Coexistence support of the occlusion material is carried out. 
[0009] 

[Problem(s) to be Solved by the Invention] By the way, in a fuel, a sulfur component is contained with a 
minute amount, and this oxidizes at the time of combustion, or it oxidizes on a catalyst, and is SOx. It 
generates. This SOx Since it is acidity, it is NOx. It sets for the catalyst for emission gas purification of an 
occlusion reduction type, and is SOx. Alkaline NOx The phenomenon of reacting with occlusion material 
and generating a sulfate arises. Consequently, NOx NOx of occlusion material Occlusion capacity is lost 
and it is NOx. There was fault that the purification engine performance fell. This phenomenon is NOx. It is 
called sulfur poisoning of occlusion materi2Ll. 

[0010] NOx An occlusion element is NOx. It is SOx, although it reacts and a nitrate is generated. There is a 
property to be easy to generate a sulfate from a nitrate under existence. Moreover, since it is hard to 
decompose in the usual service condition, the once generated sulfate is NOx. NOx of an occlusion element 
Occlusion ability is hard to be revitalized. Therefore, NOx Occlusion material is NOx by sulfur poisoning. 
Occlusion ability disappears gradually and it is NOx after durability. There was a problem that the rate of 
purification fell greatly. 

[001 1] In order to solve such fault, it is SOx to the upstream of the emission way of a lean bum engine. The 
catalyst which carries out occlusion is arranged and it is NOx to the downstream. Arranging the catalyst of 
an occlusion reduction type is proposed. According to this proposal, it sets to lean atmosphere, and is SOx in 
exhaust gas. Since occlusion is carried out to the catalyst of the upstream, sulfur poisoning of the catalyst of 
the downstream is prevented. And in a SUTOIKI - rich ambient atmosphere, it is SOx from the catalyst of 
the upstream and the downstream, respectively. NOx It is emitted and reduction purification is carried out 
with the hydrocarbon in exhaust gas. 

[0012] However, by the latest research, it also sets not only in lean atmosphere but in a rich ambient 
atmosphere, and is NOx. Occlusion material and SOx It became clear that a reaction arises. Therefore, SOx 
emitted from the catalyst of the upstream in the rich ambient atmosphere in the above-mentioned catalyst 
configuration NOx in the catalyst of the downstream It reacts with occlusion material and there is a problem 
that sulfur poisoning arises too. Moreover, in the conventional catalyst for emission gas purification, in lean 
atmosphere, grain growth (sintering) arises in Pt, and there is fault that the reactivity of the 1st step of the 
above and the 3rd step falls by reduction of a catalytic activity point. Therefore, if used at an elevated 
temperature, the NOx purification engine performance falls and that endurance is low poses a problem. 
[0013] In addition, the technique of preventing sintering of Pt accompanying grain growth of an alumina is 
indicated by using for JP,4- 122441, A the alumina heat-treated beforehand. However, sintering of Pt is not 
only a thing but NOx resulting from grain growth of an alumina. If occlusion material and Pt are close, it 
turns out that sintering of Pt is promoted further. However, NOx If the distance of occlusion material and Pt 
is separated, it is NOx of the 2nd step of the above. An occlusion reaction and NOx of the 3rd step It is hard 
coming to generate a reduction reaction, and NOx. There is a problem that the purification engine 
performance becomes low. 

[0014] It is made in view of such a situation, and this invention is NOx. It sets for the catalyst of an 
occlusion reduction type, and is NOx. While controlling sulfur poisoning of occlusion material further, they 
are catalyst noble metals and NOx, such as Pt. It aims at raising endurance further by controlling sintering of 
catalyst noble metals by arranging occlusion material appropriately. 
[0015] 

[Means for Solving the Problem] NOx by which the description of the catalyst for emission gas purification 
according to claim 1 which solves the above-mentioned technical problem was included in the 1 st support 
and the 1st support the catalyst support layer which consisted of the core section which consists of occlusion 
material, and catalyst noble metals contained in the 2nd support and the 2nd support, and was formed in the 
core section front face ~ since ~ it is in becoming. 

[0016] In the catalyst for emission gas purification according to claim 1, the core section and a catalyst 
support layer have the description of the catalyst for emission gas purification according to claim 2 in being 
formed so that it may be set to core sectionicatalyst support layer =1 :2-8: 1 by the weight ratio. It sets for the 
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catalyst for emission gas purification according to claim 1, and the description of the catalyst for emission 
gas purification according to claim 3 is NOx. Occlusion material is chosen from either [ at least ] alkaH 
metal or alkaline earth metal, and the 2nd support is in being the metallic oxide which contains an alumina 
at least. 

[0017] the description of** GA according to claim 4 - the catalyst for SU purification — the catalyst for 
emission gas purification according to claim 1 — setting — the 1 st support — from the multiple oxide of an 
alumina and a titania — becoming - a mole ratio - Ti02/aluminum203==l / 2 - 1/9 it is — it is in things. The 
description of the catalyst for emission gas purification according to claim 5 is in the catalyst for emission 
gas purification according to claim 1 to compound-ize catalyst noble metals with the 2nd support. 
[0018] It sets for the catalyst for emission gas purification according to claim 1 to 5, and the description of 
* * GA according to claim 6 - the catalyst for SU purification is the 1 st support and NOx. Occlusion material 
is to constitute the multiple oxide. And the description of the manufacture approach of the catalyst for 
emission gas purification according to claim 7 NOx chosen from either [ at least ] alkali metal or alkaline 
earth metal Mix the salt of an occlusion element, and the alkoxide of the 1 st metal, and it considers as a 
solution. The core formation process which forms the core section powder which consists of a multiple 
oxide of an NOx occlusion element and the 1st metal by calcinating after hydrolysis, Core section powder is 
mixed the inside of the solution containing the 2nd metaled alkoxide and metaled noble-metals ion, and it is 
in becoming the support layer formation process which forms in a core section powder front face the 
catalyst support layer which noble metals and the 2nd metal compound-ized by calcinating after hydrolysis 
more. 

[0019] Furthermore in the manufacture approach according to claim 7, a support layer formation process has 
the description of the manufacture approach of the catalyst for emission gas purification according to claim 
8 in adding the water solution which contains noble-metals ion in the solution containing core section 
powder and the alkoxide of the 2nd metal, and hydrolyzing. 
[0020] 

[Embodiment of the Invention] At the catalyst for emission gas purification accordmg to claim 1, it is NOx. 
Occlusion material is contained in the core section which serves as a core material with the 1st support, and 
catalyst noble metals are supported by the surface catalyst support layer with the 2nd support. Therefore, 
catalyst noble metals and NOx Since it dissociates, occlusion material is NOx. A sintering promotion 
operation of the catalyst noble metals by occlusion material falls. Thereby, it is NOx. The endurance of the 
purification engine performance improves. 

[0021] On the other hand, they are catalyst noble metals and NOx. Also although it says that it dissociates, 
since it is moderately close, NO in exhaust gas oxidizes in lean atmosphere, and occlusion material is NOx. 
The 1st becoming step and NOx It is NOx to occlusion material. The 2nd step which carries out occlusion is 
performed smoothly, and it is NOx. Since the 3rd returning step is also performed smoothly, it is early NOx. 
The purification engine performance is maintained by the former and the EQC. 

[0022] That is, it is NOx which NO in exhaust gas oxidized the catalyst support layer with catalyst noble 
metals in lean atmosphere at the time of passage, and generated. Internal NOx Occlusion is efficiently 
carried out to occlusion material. And in a SUTOIKI - rich ambient atmosphere, it is NOx. NOx emitted 
from occlusion material In case a catalyst support layer is passed again, it reacts with HC and CO which 
exist in an ambient atmosphere, and is efficiently returned by catalyst noble metals. Thereby, it is early 
NOx. The purification engine performance is maintained by the former and the EQC. 
[0023] Moreover, SOx NOx It compares and a diffusion rate is small. Therefore, it sets for the catalyst for 
emission gas purification according to claim 1, and is NOx. It is SOx although a catalyst support layer can 
be passed. It is difficult to pass a catalyst support layer. Therefore, it sets to lean atmosphere and is SOx in 
exhaust gas. It is NOx although the 2nd support of a catalyst support layer being adsorbed and reaching to 
the core section is controlled. Although the 2nd support is adsorbed in a part, most passes a catalyst support 
layer, and it is NOx of the core section. It is thought that occlusion is carried out to occlusion material. 
[0024] And in a SUTOIKI - rich ambient atmosphere, it is SOx. Since it secedes from the 2nd support and is 
discharged, it is NOx, Poisoning of occlusion material is not produced. On the other hand, it is NOx. NOx 
Although it secedes from occlusion material and a catalyst support layer is passed, in response to the time of 
passing, it is returned with the hydrocarbon in exhaust gas by the catalysis of the catalyst noble metals in a 
catalyst support layer, and is purified and discharged. Namely, SOx Since it is controlled, it is NOx to repeat 
adsorption and balking only by the 1st support of a catalyst support layCT, and to contact the lower layer core 
section. Sulfur poisoning of occlusion material can be controlled. 

[0025] The core section is the 1st support and NOx. It is constituted including occlusion material. NOx 
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Although occlusion material may only be supported by the 1 st support, it is desirable to be compound-ized 
as a crystalline substance or an amorphous multiple oxide with the 1st support. Since NOx occlusion 
material is high-distributed on atomic level by carrying out like this, it is NOx. Occlusion ability improves 
further. NOx in the core section It is desirable to consider as the range of 0.05-10 mols to the one mol of the 
1st support as a content of occlusion material. At less than 0.05 mols, it is NOx. If the manifestation of 
occlusion ability is difficult and contains exceeding ten mols, thermal resistance will come to fall. Moreover, 
the particle size of the core section and the range of 0.1-10 micrometers are desirable. Particle size If it will 
be hard to become the layer structure if smaller than 0. 1 micrometers, and it becomes larger than 1 0 
micrometers, the use effectiveness of occlusion material will fall. 

[0026] As the 1st support, it can choose from an alumina, a titania, a zirconia, a silica, a silica alumina, a 
silica-titania, a zeolite, etc., and can use. A kind of these is sufficient, it can mix or compoimd-ize and two or 
more kinds can also be used. NOx As being chosen out of alkali metal, alkaline earth metal, and rare earth 
elements, a kind can be used for occlusion material as it is few. Alkalinity is high especially and it is NOx. It 
is desirable to use either [ at least ] a high alkali metal of occlusion ability or alkaline earth metal. 
[0027] As an alkali metal, a lithium, sodium, a potassium, a rubidium, caesium, and a franciiun are 
illustrated. An alkaline earth metal means a periodic table 2A group element, and barixmi, beryllium, 
magnesium, calcium, strontium, etc. are illustrated. Moreover, as rare earth elements, a scandium, an 
yttrium, a lanthanum, a cerium, a praseodymium, neodymium, a dysprosium, an ytterbium, etc. are 
illustrated. 

[0028] By the way, NOx In order to control sulfur poisoning of occlusion material further, it is desirable to 
use the support which used together the titania (Ti02) and the alumina (aluminum 203) as the 1st support. 
By adding a titania to an alumina, it is NOx. While adhesion of the sulfur oxide to occlusion material is 
controlled further, ah exhaust gas ambient atmosphere is [ SUTOIKI or ] NOx when changing richly from 
Lean. NOx by which sulftir poisoning was carried out since decomposition and desorption of the resultant of 
occlusion material and a sulfur oxide were promoted NOx of occlusion material It is easy to revitalize 
occlusion ability. 

[0029] However, at the 1st support which only mixed the alumina and the titania, an exhaust gas ambient 
atmosphere is [ SUTOIKI or ] NOx when changing richly from Lean. The decomposition facilitatory effect 
of the resultant of occlusion material and a sulfur oxide is not enough, and exhaust gas temperature At the 
time of the elevated-temperature durability test which is about 600 degrees C, degradation may arise in the 
1 st support, and it may be insufficient for endurance. In order to control such fault, it is desirable to form the 
1st support from the multiple oxide of an alumina and a titania. Endurance improves further by this and it is 
NOx. Sulfur poisoning of ocolusion material is controlled further. 

[0030] When it constitutes the 1st support from a multiple oxide of an alumina and a titania, it is 
Ti02/alviminum203=l / 2 - 1/9 at a mole ratio. Considering as the range is desirable. The effectiveness 
which added the titania when there were few amounts of a titania than this range is NOx small. NOx if the 
amount of a titania exceeds this range, probably because decontamination capacity falls, and thermal 
resistance will fall Decontamination capacity falls. Especially desirable range is Ti02/aluminum20= 1 / 4 - 
1/9. 

[0031] A catalyst support layer consists of the 2nd support and catalyst noble metals. As the 2nd support, it 
can choose from an alumina, a titania, a zirconia, a silica, a silica alumina, a silica-titania, a zeolite, etc., and 
can use. A kind of these is sufficient, it can mix or compound-ize and two or more kinds can also be used. 
S02 S02 to which it was easy to stick to and stuck Especially the thing from which it is easy to be desorbed 
is desirable, and an alumina is the most desirable. In addition, the 1st support and the 2nd support may be 
the same quality of the materials, and may be different material. 

[0032] a catalyst support layer may be constituted only from an alumina and is an independent oxide about a 
titania, a zirconia, etc. — it is ~ it can compound-ize with an alumina and can also contain. Furthermore, 
Ce02 and Ce02-Zr02 It can also be made to contain. Sintering of catalyst noble metals is controlled further 
by this, and thermal resistance improves further. Contents, such as a titania and a zirconia, have about 0.01 - 
70 desirable % of the weight in a catalyst support layer. If there are few titanias, zirconias, etc. than 0.01 % 
of the weight, effectiveness will become inadequate, and if it increases more than 70 % of the weight, the 
thermal resistance of support will become inadequate. 

[0033] Moreover, it is also desirable that transition metals are included in a catalyst support layer. It is SOx 
by including transition metals. Adsorption and balking become much more active, and, as a result, it is NOx. 
Occlusion material and SOx It is NOx in order that an opportunity to contact may decrease further. Sulfur 
poisoning of occlusion material can be controlled further. As such transition metals, nickel, vanadium, iron. 
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etc. are illustrated and the content has about 1-50 desirable % of the weight in an alumina layer. If there are 
few transition metals than 1 % of the weight, effectiveness will become inadequate, and thermal resistance 
will become inadequate if it increases more than 50 % of the weight. 

[0034] On the other hand, as catalyst noble metals, Pt, Rh, palladium (Pd), silver (Ag), gold (Au), iridium 
(Ir), etc. are illustrated. Catalyst noble metals the amount of support of these catalyst noble metals It can be 
chosen as arbitration in 0,5 - 20% of the weight of the range. It is NOx if there are few amounts of support 
of catalyst noble metals than 0.5 % of the weight. It is NOx even if it falls, and the purification engine 
performance supports from 20 % of the weight rather than is practical. The jump of cost is caused while the 
purification engine performance is saturated. [ many ] Especially the desirable amount of support is 1 - 10 % 
of the weight. 

[0035] Although catalyst noble metals may exist after having been supported by the catalyst support layer, it 
is desirable to carry out compound support in the condition of having been compound-ized with the 2nd 
support at the catalyst support layer. Since catalyst noble metals will be in the condition of having 
distributed to homogeneity in the 2nd support on atomic level if it does in this way, migration of catalyst 
noble metals is prevented and sintering is controlled. Therefore, since thermal resistance improves and after 
a durability test can maintain the specific surface area of catalyst noble metals greatly, it is NOx. The 
purification engine performance improves. 

[0036] And it supports or supports [ compound ] only at a catalyst support layer, and catalyst noble metals 
are NOx. All the catalyst noble metals supported in order to surely pass a catalyst support layer and to go in 
and out are NOx. It contributes to reduction. Therefore, the catalyst noble metals contained can be used 
effectively. Although it is known that it is desirable to make Rh live together in order to control sintering of 
Pt further, Rh can be made to support with Pt also in this invention. A catalyst support layer may be made to 
carry out coexistence support with Pt, and Rh is NOx to the core section. Even if it makes it coexist with 
occlusion material, the effectiveness which controls sintering of Pt is acquired. 

[0037] The percentage of the core section and a catalyst support layer has the desirable range of core 
section: catalyst support layer =1 :2-8:l like the publication to claim 2 at a weight ratio. If there are few ratios 
of a catalyst support layer than this range, when the catalyst noble metals of the specified quantity are 
supported, catalyst noble metals become high-density, and it is NOx. Since the distance of occlusion 
material and catalyst noble metals approaches too much, sintering of catalyst noble metals comes to be 
promoted. Moreover, if there are more ratios of a catalyst support layer than this range, it is NOx, when 
catalyst noble metals serve as a low consistency, it is buried into the 2nd support and the exposure product 
of catalyst noble metals falls. The purification engine performance comes to fall. 
[0038] Furthermore, it is SOxJf the thickness of a catalyst support layer is not much thin. Since the 
probability to pass a catalyst support layer and to contact NOx occlusion material becomes high, it is not 
desirable. Moreover, it is NOx if it becomes not much thick too much. It becomes difficult [ passage ] and is 
NOx. The occlusion to occlusion material becomes difficult. Therefore, there is the optimal range in the 
thickness of a catalyst support layer, and it is the particle size of the core section. The range which is about 
1 / 100 to 1/2 is desirable. 

[0039] NOx first chosen from either [ at least ] alkali metal or alkaline earth metal in a core formation 
process by the manufacture approach of the catalyst for emission gas purification according to claim 7 
which forms the catalyst for emission gas purification of this invention The salt of an occlusion element and 
the alkoxide of the 1 st metal are mixed, and it considers as a solution with heating. Hydrolysis arises by 
adding water to this solution, and the 1 st metal is NOx by the sol-gel reaction. The gel of the form where the 
occlusion element was incorporated generates. It is NOx by grinding after drying this gel and calcinating it. 
The core section powder which consists of a multiple oxide of an occlusion element and the 1 st metal is 
formed. 

[0040] aluminum, Ti, Si, Zr, etc. are illustrated as the 1st metal. Moreover, the element mentioned above is 
illustrated as alkali metal and an alkaline earth metal. With the following support layer formation process, 
the alkoxide of the 2nd metal, the solution containing noble-metals ion, and core section powder are mixed, 
and the catalyst support layer which noble metals and the 2nd metal compound-ized is formed in a core 
section powder front face by calcinating after hydrolysis. 

[0041] aluminum, Ti, Si, Zr, etc. are illustrated as the 2nd metal. Moreover, the catalyst noble metals 
mentioned above are illustrated as noble metals which constitute noble-metals ion. And at a support layer 
formation process, the 2nd metal deposits by the sol-gel reaction by hydrolysis in the form where noble- 
metals ion was incorporated on the core section powder front face. By drying and calcinating this, the 
catalyst support layer which noble metals and the 2nd metal compound-ized is formed in a core section 
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powder front face. 

[0042] With a support layer formation process, after preparing the solution which contains the 2nd metaled 
alkoxide and metaled noble-metals ion by the system in which moisture does not exist, for example and 
adding core section powder, a hydrolysis reaction arises by adding water. Although only the water of 
adsorption of a core section powder front face can also be made into the source of moisture at this time, 
since the thickness of the catalyst support layer formed in this case becomes very thin, sintering of catalyst 
noble metals becomes easy to be generated and is not desirable. Therefore, after mixing core section powder 
in the solution containing the 2nd metaled alkoxide and metaled noble-metals ion, it is desirable to add 
sufficient moisture required for a hydrolysis reaction. 

[0043] Moreover, as indicated by claim 8, it is also desirable to add the water solution which contains noble- 
metals ion in the solution containing core section powder and the alkoxide of the 2nd metal, and to 
hydrolyze. According to the manufacture approach of this invention, it is NOx. The catalyst support layer 
which could form easily and certainly the core section powder which an occlusion element and the 1 st metal 
high-distributed on atomic level, and noble metals and the 2nd metal high-distributed on atomic level can be 
formed easily for a core section powder front face, and certainly. 

[0044] And the obtained catalyst powder is making it adhere to the support base material of a honeycomb 
configuration and the support base material of a pellet configuration which were formed from cordierite or 
metal, and forming a coat layer, and is used as a catalyst for emission gas purification. It can also form in a 
pellet configuration etc. only from the catalyst powder obtained depending on the case. 
[0045] 

[Example] Hereafter, an example and the example of a comparison explain this invention concretely. 
(Example 1) The notional sectional view of the catalyst for emission gas purification of this example is 
shown in drawing 1 . This catalyst for emission gas purification consists of the aggregate of the catalyst 
powder 1, and the catalyst powder 1 consists of the core section 10 and an alumina layer 1 1 formed in core 
section 10 front face. The core section 10 consists of an alumina and is NOx. Ba as occlusion material is 
supported. Moreover, Pt as catalyst noble metals is supported by the alxmiina layer 11. 

[0046] Hereafter, the manufacture approach of this catalyst for emission gas purification is explained, and it 
replaces with detailed explanation of a configuration, the specified quantity of the barium acetate water 
solution of predetermined concentration is infiltrated into gamma-alumina powder — 120 degree C — 12 
hours - drying - It calcinated at 500 degrees C for 1 hour, and the core section powder which supported Ba 
to the alumina was formed. Ba is contained 20% of the weight in core section powder. 
[0047] The solution which, on the other hand, dissolved aluminum (0-secC4H9)3 in 2-propanol so that it 
might be set to 0.05 mols / L^as prepared, the specified quantity of the above-mentioned core section 
powder is mixed in the specified quantity of this solution, and it filters and washes after 1-hour stirring at a 
room temperature — 120 degree C - after 12-hour desiccation It calcinated at 500 degrees C for 1 hour, and 
the alumina layer was formed in the core section powder front face with the sol-gel method. And the 
specified quantity of the dinitrodiammine platinum nitric-acid water solution of predetermined concentration 
was sunk into core section powder with the obtained alumina layer, and sinking-in support of the Pt was 
carried out. The amount of support of Pt is 1.45 % of the weight, tfie law from the obtained catalyst powder - 
- the pellet was produced by the method and it considered as the catalyst for emission gas purification of this 
example. 

[0048] aluminvim (0-secC4H9)3 in 2-propanol 0.05 mols / L, (Example 2) Prepare the solution which did 
0.01 mols / L dissolution of nickel nitrate, and the specified quantity of the same core section powder as 
what was formed in the example 1 into the specified quantity of this solution is mixed, it filters and washes 
after 1-hour stirring at a room temperature - 120 degree C ~ after 12-hour desiccation It calcinated at 500 
degrees C for 1 hour, and the alumina layer was formed in the core section powder front face with the sol- 
gel method. 

[0049] And the specified quantity of the dinitrodiammine platinum nitric-acid water solution of 
predetermined concentration was sunk into core section powder with the obtained alumina layer, and 
sinking-in support of the Pt was carried out. The amount of support of Pt is 1.41 % of the weight, the law 
from the obtained catalyst powder — the pellet was produced by the method and it considered as the catalyst 
for emission gas purification of this example. 

aluminvim (0-secC4H9)3 in 2-propanol 0.05 mols / L, (Example 3) Prepare the solution which did 0,01 
mols / L dissolution of Ti (0-secC4H9)3, and the specified quantity of the same core section powder as 
what was formed in the example 1 into the specified quantity of this solution is mixed, it filters and washes 
after 1-hour stirring at a room temperature — 120 degree C - after 12-hour desiccation It calcinated at 500 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/7/2006 



JP,10-258232,A [DETAILED DESCRIPTION] 



Page? of 17 



degrees C for 1 hour, and the alumina layer was formed in the core section powder front face with the sol- 
gel method. 

[0050] And the specified quantity of the dinitrodiammine platinum nitric-acid water solution of 
predetermined concentration was sunk into core section powder with the obtained alumina layer, and 
sinking-in support of the Pt was carried out. The amount of support of Pt is 1 .46 % of the weight, the law 
from the obtained catalyst powder — the pellet was produced by the method and it considered as the catalyst 
for emission gas purification of this example. 

aluminum (0-secC4H9)3 in 2-propanol 0.05 mols / L, (Example 4) Prepare the solution which did 0.05 
mols / L dissolution of chloroplatinic acid, and the specified quantity of the same core section powder as 
what was formed in the example 1 into the specified quantity of this solution is mixed. It filters and washes 
after 1-hour stirring at a room temperature, and is after 12-hour desiccation at 120 degrees C. It calcinated at 
500 degrees C for 1 hour, the alumina layer which carried out compound support of the Pt with the sol-gel 
method was formed in the core section powder front face, and the catalyst powder with which compound 
support of the Pt was carried out 1 .5% of the weight was prepared, 

[005 1 ] and the law from the obtained catalyst powder — the pellet was produced by the method and it 
considered as the catalyst for emission gas purification of this example. 

aluminum (0-secC4H9)3 in 2-propanol 0.05 mols / L, (Example 5) The specified quantity of the same core 
section powder as what prepared 0.05mol/L, and the solution that did 0.01 mols / L dissolution of Ti (O- 
secC4H9)3 further, and was formed in the example 1 into the specified quantity of this solution in 
chloroplatinic acid is mixed, it filters and washes after 1-hour stirring at a room temperature — 120 degree C 

— after 12-hour desiccation the alumina layer which calcinated at 500 degrees C for 1 hour, and carried out 
compound support of the Pt with the sol-gel method — a core section powder front face — forming — Pt The 
catalyst powder by which compoimd support was carried out 1 .5% of the weight was prepared. 

[0052] and the law from the obtained catalyst powder — the pellet was produced by the method and it 
considered as the catalyst for emission gas purification of this example, 

(Example 6) From the mixed propanol solution of a barium alkoxide and aluminum (0-secC4H9)3, the core 
section powder which consists of a multiple oxide of the presentation which becomes BaO and 
4aluminum203 with a sol-gel method was prepared. 

[0053] The solution which, on the other hand, dissolved aluminum (0-secC4H9)3 in 2-propanol so that it 
might be set to 0.05 mols / L was prepared, the specified quantity of the above-mentioned core section 
powder is mixed in the specified quantity of this solution, and it filters and washes after 1-hour stirring at a 
room temperature ~ 120 degree C — after 12-hour desiccation It calcinated at 500 degrees C for 1 hour, and 
the alumina layer was formedjn the core section powder front face with the sol-gel method. And the 
specified quantity of the dinitrodiammine platinum nitric-acid water solution of predetermined concentration 
was sunk into core section powder with the obtained alumina layer, and sinking-in support of the Pt was 
carried out. The amount of support of Pt is 1 .40 % of the weight, the law from the obtained catalyst powder - 

- the pellet was produced by the method and it considered as the catalyst for emission gas purification of this 
example. 

[0054] (Example 1 of a comparison) The specified quantity of the dinitrodiammine platinum nitric-acid 
water solution of predetermined concentration was sunk into the same core section powder as what was 
formed in the example 1, and sinking-in support of the Pt was carried out. The amount of support of Pt is 1,5 
% of the weight, the law from the obtained catalyst powder — the pellet was produced by the method and it 
considered as the catalyst for emission gas purification of this example of a comparison. 
[0055] (Evaluation trial) the RIN model gas (air-fiiel ratio A/F=21) and rich model gas (air-fiiel ratio 
A/F=12) which equip model gas durable equipment with the pellet of each above-mentioned example and 
the example of a comparison, and are shown in Table 1 — close gas temperature 350 degrees C and space 
velocity 100,000 — the conditions of hr-1 ~ a sink, and HC, CO £ind NOx at the time of Lean The rate of 
purification was measured, respectively and it considered as the rate of initial purification. 
[0056] moreover, passing rich model gas for the RIN model gas shown in Table 1 alternately with for 30 
seconds for 4 minutes — entering gas temperature 700 degrees C and SV= — 100,000 — the durability test 
performed by hr-1 for 20 hours was performed. They are HC, CO, and NOx like the rate of initial 
purification after that. The rate of purification was measured and it considered as the rate of purification 
after heat treatment. A result is shown in Table 2, In addition, the rate of purification was computed by the 
degree type. 

Rate (%) of purification = lOOx (the amount of components in amount of components in close gas- 
appearance gas) / the amount of components in close gas [0057] 
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[0058] 
[Table 2] 



















HC 


CO 


NO. 


HC 


CO 


NO. 








9 6 


9 9 


9 0 


6 8 


7 0 


5 7 








9 8 


9 9 


9 1 


6 7 


7 1 


7 2 








9 8 


9 9 


8 9 


6 9 


7 0 


7 1 






Bafilf 


9 7 


9 8 


9 0 


8 0 


8 2 


6 0 








9 7 


9 9 


9 0 


8 7 


9 0 


7 4 






Ba^lS-g- 


9 6 


9 9 


9 I 


7 0 


7 1 


5 8 






Ba^^ 


9 8 


9 9 


9 3 


6 9 


7 0 


2 9 



(Evaluation) The catalyst of the example 1 of a comparison is compared with the catalyst of each example 
from Table 2, and it is NOx after durability. The rate of purification is low, the catalyst of each example is 
compared with the example of a comparison, and it is high NOx. The rate of purification is shown. It is clear 
that this it is the effectiveness which prepared the alumina layer which contains Pt in the support which 
consists of Ba and an alumina. 

[0059] And it is NOx after durability by compounding nickel or Ti with an alumina layer fi-om the 
comparison of an example 1 and examples 2-3. It turns out that the rate of purification is improving fiirther. 
Moreover, it is NOx while HC and the rate of CO purification after dxirability improve greatly by 
compound-izing Pt in an alumina layer from the comparison of examples 1-3 and examples 4-5. The rate of 
purification also improves slightly and the effectiveness that sintering of Pt was prevented is acquired. 
[0060] (Example 7) The notional sectional view of the catalyst for emission gas purification of this example 
is shown in drawing 2 . This catalyst for emission gas purification consists of the aggregate of the catalyst 
powder 2, and the catalyst powder 2 consists of the core section 20 and a catalyst support layer 21 formed in 
core section 20 front face. The core section 20 consists of an alumina and is NOx. Ba as occlusion material 
is supported. Moreover, the catalyst support layer 2 1 consists of alviminas with which Pt was compound- 
ized. 

[0061] Hereafter, the manufacture approach of this catalyst for emission gas purification is explained, and it 
replaces with detailed explanation of a configuration. 

10 micrometers [ of <formation of core section powder> mean diameters ] activated- alumina powder the 
specified quantity of the barium acetate water solution of predetermined concentration is infiltrated into 
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lOOg — it calcinated at the 3-hour desiccation back and 500 degree C by 110 degree C for 2 hours, Ba was 
supported, and the core section powder 20 was formed. The amount of support of Ba in the core section 
powder 20 is an alumina. Per lOOg It is 0.1 mols. 

[0062] The isopropyl alcohol of the specified quantity is put in into <formation of a catalyst support layer>, 
next a stainless steel container, and it is triisopropoxy aluminum, aluminums (OC3H7) By 20aluminum3 
conversion Core section powder which carried out the mixed dissolution so that it might be set to 1 OOg, and 
was obtained above there lOOg could be mixed, stirring distribution was carried out, and the platinum 
ammine oxalate water solution was dropped at 80 degrees C. Triisopropoxy aluminum hydrolyzed by this 
and the gel which consists of an alumina containing Pt was formed in the core section powder front face. 
This is heated, a solvent is evaporated and it is after temporary quenching and among atmospheric air in 
nitrogen-gas-atmosphere mind. It calcinated at 500 degrees C for 3 hours, and the catalyst support layer 21 
was formed in the core section powder front face. 

[0063] The catalyst support layer 21 is a weight ratio to the core section 20. It is formed in 1/1 and is an 
alumina in the catalyst support layer 21. 2g [ per lOOg ] Pt is compound-ized. That is, it sets to the obtained 
catalyst powder and is catalyst powder. Ba to per 200g 0.1 mols will be supported and 2g compound support 
of the Pt will be carried out. 

the <preparation of catalyst> above-mentioned catalyst powder — using ~ a law — it fabricated in the pellet 
configuration with a diameter of 2-3mm by the method, and the pellet catalyst was prepared. 
[0064] <Evaluation trial> It is entering gas temperature, switching the model gas which arranges the 
acquired pellet catalyst in an evaluation testing device, respectively, and is shown in Table 3 in [ during rich 
1 minute / - Lean ] 4 minutes. The durability test passed by turns at 700 degrees C for 7 hours was 
performed. 
[0065] 
[Table 3] 
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Then, it is entering gas temperature in the above-mentioned RIN model gas [ pellet catalyst / after the first 
stage before a durability test, and a durability test ]. The difference of NO concentration in the gas 
containing a catalyst in 300 degrees C, and NO concentration in catalyst appearance gas to each NOx The 
rate of purification was measured. A result is shown in Table 4. 

[0066] (Example. 8) It is alumina powder like an example 7. It is Ba to 150g. 0.1 mols were supported and 
core section powder was prepared. Moreover, triisopropoxy aluminum al\raiinum3 (OC3H7) The catalyst 
support layer was formed like the example 7 except having carried out the mixed dissolution so that it might 
be set to 50g by 20aluminum3 conversion. That is, catalyst powder was prepared like the example 7 except 
having set the weight ratio of the core section and a catalyst support layer to core section: catalyst support 
layer =3:1. This catalyst powder 2g compound support is carried out and per 200g and Pt are Ba. 0.1 mols 
are supported. And it is NOx after the first stage and durability like an example 7. The rate of purification is 
measured and a result is shown in Table 4. 

[0067] (Example 9) It is alumina powder like an example 7. 0.15 mol of Ba(s) were supported to 250g, and 
core section powder was prepared. Moreover, triisopropoxy aluminum aluminum3 (OC3H7) The catalyst 
support layer was formed like the example 7 except having carried out the mixed dissolution so that it might 
be set to 50g by 20aluminum3 conversion. That is, catalyst powder was prepared like the example 7 except 
having set the weight ratio of the core section and a catalyst support layer to core section:catalyst support 
layer =5:1. 2g compound support is carried out and per 200g of this catalyst powder and Pt are Ba. 0.1 mols 
are supported. And it is NOx afl:er the first stage and durability like an example 7. The rate of purification is 
measured and a result is shown in Table 4. 

[0068] (Example 10) It is alumina powder like ** for the specified quantity, and an example 7 about 
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potassium acetate instead of barium acetate. To 150g The core section powder which supported 0.1 mols K 
was formed. Moreover, triisopropoxy aluminum aluminum3 (OC3H7) The catalyst support layer was 
formed like the example 7 except having carried out the mixed dissolution so that it might be set to 50g by 
20aluminum3 conversion. The weight ratio of the core section and a catalyst support layer is core 
section: catalyst support layer =3:1. Catalyst powder 2g compound support is carried out and per 200g and Pt 
are K. 0.1 mols are supported. And it is NOx after the first stage and durability like an example 7. The rate 
of purification is measured and a result is shown in Table 4. 

[0069] (Example 11) Core section powder was prepared like the example 7 using 150g (an anatase mold, 
specific surface area of 65m 2 / g) of Ti02 commercial powder instead of alumina powder. Core section 
powder It is Ba to 150g. 0.1 mols were supported. Moreover, triisopropoxy aluminum aluminum3 (OC3H7) 
The catalyst support layer was formed like the example 1 except having carried out the mixed dissolution so 
that it might be set to 50g by 20aluminum3 conversion. The weight ratio of the core section and a catalyst 
support layer is core sectionrcatalyst support layer =3:1. This catalyst powder 2g compound support per 
200g and of the Pt is carried out, and 0.1 mol of Ba(s) are supported. And it is NOx after the first stage and 
durability like an example 7. The rate of purification is measured and a result is shown in Table 4. 
[0070] (Example 12) Zr02 of marketing instead of alumina powder Powder (specific surface area of 30m 2 / 
g) Core section powder was prepared like the example 7 using 150 g. Core section powder It is Ba to 150g. 
0.1 mols were supported. Moreover, triisopropoxy aluminum aluminum3 (OC3H7) The catalyst support 
layer was formed like the example 7 except having carried out the mixed dissolution so that it might be set 
to 50g by 20aluminum3 conversion. The weight ratio of the core section and a catalyst support layer is core 
section: catalyst support layer =3:1 . This catalyst powder 2g compound support is carried out and per 200g 
and Pt are B a. 0. 1 mols are supported. And it is NOx after the first stage and durability like an example 7. 
The rate of purification is measured and a result is shown in Table 4. 

[007 1 ] (Example 2 of a comparison) activated-alumina powder same with having used the specified quantity 
of the dinitrodiammine platinum solution of predetermined concentration in the example 7 200g is infiltrated 
~ it calcinated at the 3-hour desiccation back and 500 degree C by 1 10 degree C for 2 hours, and Pt was 
supported. The amount of support of Pt is an alumina. It is 2g to 200g. next, the specified quantity of the 
barium acetate water solution of predetermined concentration is infiltrated into obtained Pt support alumina 
powder ~ it calcinated at the 3-ho\ir desiccation back and 500 degree C by 1 10 degree C for 2 hours, Ba was 
supported, and catalyst powder was prepared. Ba is catalyst powder. 0.1 mols per 200g were supported. 
[0072] A pellet catalyst is prepared like an example 7 using the obtained catalyst powder, and it is NOx after 
the first stage and durability similarly. The rate of purification was measured. A result is shown in Table 4. 
(Example 1 of reference) It is^Ba in 50g of alumina powder like an example 7. 0.1 mols were supported and 
core section powder was prepared. Moreover, triisopropoxy alxmiinum aluminum3 (OC3H7) The catalyst 
support layer was formed like the example 7 except having carried out the mixed dissolution so that it might 
be set to 150g by 20aluminum3 conversion. That is, catalyst powder was prepared like the example 7 
except having set the weight ratio of the core section and a catalyst support layer to core section: catalyst 
support layer =1 :3. 2g compound support is carried out and per 200g of this catalyst powder and Pt are Ba. 
0. 1 mols are supported. And it is NOx after the first stage and durability like an example 7. The rate of 
purification is measured and a result is shown in Table 4. 

[0073] (Example 2 of reference) It is alumina powder like an example 7. It is Ba to 180g. 0.1 mols were 
supported and core section powder was prepared. Moreover, triisopropoxy aluminum aluminum3 (OC3H7) 
The catalyst support layer was formed like the example 7 except having carried out the mixed dissolution so 
that it might be set to 20g by 20aluminum3 conversion. That is, catalyst powder was prepared like the 
example 7 except having set the weight ratio of the core section and a catalyst support layer to core 
section:catalyst support layer =9:1. This catalyst powder 2g compoxmd support is carried out and per 200g 
and Pt are Ba. 0. 1 mols are supported. And it is NOx after the first stage and durability like an example 1 . 
The rate of purification is measured and a result is shown in Table 4. 
[0074] 
[Table 4] 
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(Evaluation) At the example 2 of a comparison which is the conventional cat£ilyst, it is early NOx. The rate 
of purification is NOx after durability, although it is comparatively good. Decline in the rate of purification 
is remarkable. On the other hand, at the catalyst of examples 7-12, it is NOx. The fall degree of the rate of 
purification is small, and it is NOx even with after [ comparatively high ] durability. It turns out that the rate 
of purification is maintained. This is NOx. It is clear that it is the effectiveness by having supported 
occlusion material in the core section and having supported Pt in the catalyst support layer, and it is 
considered to be the effectiveness by having been controlled that Pt carries out sintering at the time of 
durability. 

[0075] On the other hand, the catalyst of the example 1 of reference is NOx after the first stage and 
durability, although it is the same configuration as an example fundamentally. The rate of purification is 
low. Since the core section which contains Ba in the example 1 of reference decreases relatively and the 
distance with Pt separated too much, this is NOx. An occlusion reaction does not progress enough but it is 
early NOx. It is thought that the rate of purification became low. Moreover, NOx after durability The thing 
with the large fall degree of the rate of purification is considered to be degradation by the reaction of the 
core section and Ba. 

[0076] Moreover, although the catalyst of the example 2 of reference is also the same configuration as an 
example fundamentally, it is NOx after the first stage and durability too. The rate of purification is low. The 
particle which supported Pt with the example 2 of reference decreases relatively, and this is oxidation 
reaction and NOx of NO. Since both occlusion reactions advanced smoothly, it is early NOx. It is thought 
that the rate of purification became low. Moreover, it is thought that the thing with the large fall degree of 
the rate of NOx purification after durability deteriorated by sintering of Pt. 

[0077] In addition, although the approach of hydrolyzing by distributing core section powder and adding the 
water solution of Pt salt in the solution of an aluminum alkoxide was used, after hydrolyzing with ion 
exchange water, Pt can also be supported with this example by the adsorption supporting method or the 
sinking-in supporting method like before. In this case, although Pt will be supported in part by the core 
section, since contribution of a surface catalyst support layer is large, it turns out that the almost same 
effectiveness as an example is acquired. 

[0078] (Example 13) The notional sectional view of the catalyst for emission gas purification of this 
example is shown in drawing 3 . This catalyst for emission gas purification consists of the aggregate of the 
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catalyst powder 3, and the catalyst powder 3 consists of the core section 30 and a catalyst support layer 31 
formed in core section 30 front face, the core section 30K2 — O and Ti02 — and — Consisting of a multiple 
oxide of aluminum 203, the catalyst support layer 3 1 consists of aluminas with which Pt was compound- 
ized. 

[0079] Hereafter, the manufacture approach of this catalyst for emission gas purification is explained, and it 
replaces with detailed explanation of a configuration. 

The isopropyl alcohol of the specified quantity is put into a <core formation process> stainless steel 

container, and it is triisopropoxy aluminum. aluminum3 (OC3H7) It supplied so that it might be set to 39.9g 

by 20aluminum3 conversion. Next, potassium acetate They are 18.8g and titanic-acid tetra-isopropoxide by 

K20 conversion. Ti4 (OC3H7) It supplied so that it might be set to 3 1 .3g by Ti02 conversion. 

[0080] it should be heated by 80 degrees C, hydrolyze with the ion exchange water of the specified quantity 

after stirring / dissolution, and this solution should pass sol-gelation, desiccation and grinding / baking (500 

degrees C) process — core section powder was obtained, core section powder — K2 — O and Ti02 — and ~ 

aluminum 203 — mole ratio It consists of multiple oxides of a presentation of the rate of 0.4: 1:1. 

The isopropyl alcohol of the specified quantity is put into a <support layer formation process> stainless steel 

container, and it is triisopropoxy aluminum. aluminumS (OC3H7) 50g and 50g of core section powder were 

thrown in by 20aluminum3 conversion. 

[0081] next, hydrolyze in the water solution which dissolved Pt compound (Pt anunine monohydrate) 
equivalent to Pt of 1 . 1 g after heating at 80 degrees C and dissolving triisopropoxy aluminum, stirring this 
solution, and pass sol-gelation, desiccation and grinding / baking (500 degrees C) process - the catalyst 
support layer which consists of 20Pt-aluminum3 complex was formed in the core section firont face, and the 
catalyst powder of an example 1 3 was obtained. The ratio of the core section and a catalyst support layer is 
1:1 in a weight ratio. 

the catalyst powder <-izing [ catalyst]> obtained - a law ~ a method - slurring - the monolith support 
made from cordierite with a diameter [ of 30mm ], and a die length of 50mm - a wash coat - giving - It 
calcinated at 500 degrees C for 1 hour, and the monolithic catalyst was prepared. The amount of coats is per 
[ support volume IL ]. It is ISOg and the amount of Pt support is set to support volume IL per 2g. 
<Trial> The durability test by the model gas shown in Table 5 was presented with the acquired monolithic 
catalyst. A durability test is entering gas temperature. It is 700 degrees C and lean gas and rich gas were 
introduced into the monolithic catalyst by turns at a rate of 4min/lmin for a total of 4 hours. 
[0082] It is NOx by the model gas shown in Table 5 about the monolithic catalyst after a durability test. The 
rate of purification was measured. NOx Measurement of the rate of purification is entering gas temperature. 
It is 300 degrees C and they are lean gas and rich gas to a monolithic catalyst. It introduces by turns at a rate 
of 2min/2min, and is NOx at the time of Lean. The rate of purification was measured. A result is shown in 

Table 6. 
[0083] 
[Table 5] 
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(Example 14) an example 13 - the same - inside of isopropyl alcohol the triisopropoxy aluminum of the 
amount set to 5 1 . 1 g by 20aluminum3 conversion, the potassium acetate of the amoimt set to 1 8 . 8g by K20 
conversion, and the titanium tetraisopropoxide of the amount set to 20g by Ti02 conversion - supplying - 
the same ~ carrying out ~ K2 - O and Ti02 - and - aluminum 203 obtained the core section powder of a 
presentation of 0.8: 1 :2 by the mole ratio. 
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[0084] The catalyst support layer which consists of Pt-aluminum 203 like an example 1 3 was formed using 
this core section powder. The ratio of the core section and a catalyst support layer is 1:1 in a weight ratio. 
The monolithic catalyst was prepared like the example 1 3 using the obtained catalyst powder, and the 
durability test was performed similarly. And it is NOx like [ monolithic catalyst / after a durability test ] an 
example 13. The rate of purification is measured and a result is shown in Table 6. 

[0085] (Example 15) an example 13 — the same — inside of isopropyl alcohol the triisopropoxy aluminum of 
the amount set to 59. 5g by 20aluminum3 conversion, the potassium acetate of the amount set to 18.8g by 
K20 conversion, and the titanium tetraisopropoxide of the amount set to 1 1.7g by Ti02 conversion ~ 
supplying — the same — carrying out — K2 ~ O and Ti02 — and — aluminum 203 — mole ratio The core 
section powder of a presentation of 1.4:1 :4 was obtained. 

[0086] The catalyst support layer which consists of Pt-aluminum 203 like an example 13 was formed using 
this core section powder. The ratio of the core section 2ind a catalyst support layer is 1:1 in a weight ratio. 
The monolithic catalyst was prepared like the example 1 3 using the obtained catalyst powder, and the 
durability test was performed similarly. And it is NOx like [ monolithic catalyst / after a durability test ] an 
example 13. The rate of purification is measured and a result is shown in Table 6. 

[0087] (Example 16) an example 13 — the same — inside of isopropyl alcohol The triisopropoxy aluminum 
of the amount set to 63g by 20aluminum3 conversion, the potassium acetate of the amount set to 1 8.8g by 
K20 conversion, and Ti02 conversion the titanium tetraisopropoxide of the amount used as 8.2g — 
supplying — the same — carrying out — K2 — O and Ti02 — and — aluminum 203 — mole ratio The core 
section powder of a presentation of 2: 1 :6 was obtained. 

[0088] The catalyst support layer which consists of Pt-aluminum 203 like an example 13 was formed using 
this core section powder. The ratio of the core section and a catalyst support layer is 1 : 1 in a weight ratio. 
The monolithic catalyst was prepared like the example 13 using the obtained catalyst powder, and the 
durability test was performed similarly. And it is NOx like [ monolithic catalyst / after a durability test ] an 
example 13. The rate of purification is measured and a result is shown in Table 6. 

[0089] (Example 17) It is in isopropyl alcohol like an example 13. By the triisopropoxy aluminum of the 
amount set to 65. 5 g by 20aluminum3 conversion, the potassium acetate of the amount set to 13.4g by K20 
conversion, and Ti02 conversion The titanium tetraisopropoxide of the amoxmt used as 5.7g is supplied, and 
K20, and Ti02 and aluminum 203 are a mole ratio similarly. The core section powder of a presentation of 
2:1:9 was obtained. 

[0090] The catalyst support layer which consists of Pt-aluminum 203 like an example 13 was formed using 
this core section powder. The ratio of the core section and a catalyst support layer is 1 :1 in a weight ratio. 
The monolithic catalyst was prepared like the example 1 3 using the obtained catalyst powder, and the 
durability test was performed similarly. And it is NOx like [ monolithic catalyst / after a durability test ] an 
example 13. The rate of purification is measured and a result is shown in Table 6. 

[0091] (Example 18) an example 13 — the same — inside of isopropyl alcohol The triisopropoxy aluminimi 
of the amount set to 66. 8g by 20aluminum3 conversion, the potassium acetate of the amount set to lOg by 
K20 conversion, and Ti02 conversion the titanixmi tetraisopropoxide of the amount used as 4.4g — 
supplying ~ the same — carrying out ~ K2 — O and Ti02 ~ and — aluminum 203 — mole ratio The core 
section powder of a presentation of 2: 1 : 12 was obtained. 

[0092] The catalyst support layer which consists of Pt-aluminum 203 like an example 1 3 was formed using 
this core section powder. The ratio of the core section and a catalyst support layer is 1 : 1 in a weight ratio. 
The monolithic catalyst was prepared like the example 13 using the obtained catalyst powder, and the 
durability test was performed similarly. And it is NOx like [ monolithic catalyst / after a dxirability test ] an 
example 13. The rate of purification is measured and a result is shown in Table 6. 

[0093] (Example 19) an example 13 — the same — inside of isopropyl alcohol the triisopropoxy aluminum of 
the amount set to 59.5g by 20aluminum3 conversion, the potassium acetate of the amount set to 1 8.8g by 
K20 conversion, and the titanium tetraisopropoxide of the amount set to 1 1.7g by Ti02 conversion — 
supplying — the same ~ carrying out — K2 — O and Ti02 — and — aluminum 203 — mole ratio The core 
section powder of a presentation of 1 .4: 1 :4 was obtained. 

[0094] The catalyst support layer which consists of Pt-aluminum 203 like an example 1 3 was formed using 
this core section powder. The ratio of the core section £ind a catalyst support layer is 1 :2 in a weight ratio. 
The monolithic catalyst was prepared like the example 13 using the obtained catalyst powder, and the 
durability test was performed similarly. And it is NOx like [ monolithic catalyst / after a durability test ] an 
example 13. The rate of purification is measured and a result is shown in Table 6. 

[0095] (Example 20) an example 13 — the same — inside of isopropyl alcohol the triisopropoxy aluminum of 
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the amount set to 59. 5g by 20aluminiim3 conversion, the potassium acetate of the amount set to 18.8g by 
K20 conversion, and the titanium tetraisopropoxide of the amount set to 1 L7g by Ti02 conversion — 
supplying the same - carrying out - K2 - O and Ti02 — and — aluminum 203 — mole ratio The core 
section powder of a presentation of 1 .4: 1 :4 was obtained. 

[0096] The catalyst support layer which consists of Pt-aluminum 203 like an example 13 was formed using 
this core section powder. The ratio of the core section and a catalyst support layer is 2:1 in a weight ratio. 
The monolithic catalyst was prepared like the example 1 3 using the obtained catalyst powder, and the 
durability test was performed similarly. And it is NOx like [ monolithic catalyst / after a durability test ] an 
example 13. The rate of purification is measured and a result is shown in Table 6. 

[0097] (Example 21) an example 13 — the same — inside of isopropyl alcohol the triisopropoxy aluminum of 
the amount set to 59. 5g by 20aluminum3 conversion, the potassium acetate of the amount set to 18.8g by 
K20 conversion, and the titanium tetraisopropoxide of the amount set to 1 1 .7g by Ti02 conversion — 
supplying — the same — carrying out — K2 — O and Ti02 ~ and — aluminum 203 — mole ratio The core 
section powder of a presentation of 1 .4: 1 :4 was obtained. 

[0098] The catalyst support layer which consists of Pt-aluminum 203 like an example 13 was formed using 
this core section powder. The ratio of the core section and a catalyst support layer is 3: 1 in a weight ratio. 
The monolithic catalyst was prepared like the example 13 using the obtained catalyst powder, and the 
durability test was performed similarly. And it is NOx like [ monolithic catalyst / after a durability test ] an 
example 13. The rate of purification is measured and a result is shown in Table 6. 

[0099] (Example 22) an example 13 — the same ~ inside of isopropyl alcohol the triisopropoxy aluminum of 
the amount set to 59.5g by 20aluminum3 conversion, the potassixmi acetate of the amount set to 18.8g by 
K20 conversion, and the titanium tetraisopropoxide of the amount set to 1 1 .7g by Ti02 conversion — 
supplying — the same ~ carrying out — K2 — O and Ti02 — and — aluminum 203 ~ mole ratio The core 
section powder of a presentation of 1 .4: 1 :4 was obtained. 

[0100] The catalyst support layer which consists of Pt-aluminum 203 like an example 13 was formed using 
this core section powder. The ratio of the core section and a catalyst support layer is 5: 1 in a weight ratio. 
The monolithic catalyst was prepared like the example 1 3 using Ihe obtained catalyst powder, and the 
dtirability test was performed similarly. And it is NOx like [ monolithic catalyst / after a durability test ] an 
example 13. The rate of purification is measured and a result is shown in Table 6. 

- [0101] (Example 23) an example 13 — the same — inside of isopropyl alcohol the triisopropoxy aluminum of 
the amount set to 59. 5g by 20aluminum3 conversion, the potassium acetate of the amount set to 18.8g by 
K20 conversion, and the titanium tetraisopropoxide of the amount set to 1 1.7g by Ti02 conversion — 
supplying ~ the same — carrying out — K2 — O and Ti02 — and — aluminum 203 ~ mole ratio The core 
section powder of a presentation of 1 .4: 1 :4 was obtained. 

[0102] The catalyst support layer which consists of Pt-aluminum 203 like an example 13 was formed using 
this core section powder. The ratio of the core section and a catalyst support layer is 7:1 in a weight ratio. 
The monolithic catalyst was prepared like the example 1 3 using the obtained catalyst powder, and the 
durability test was performed similarly. And it is NOx like [ monolithic catalyst / after a durability test ] an 
example 13. The rate of purification is measured and a result is shown in Table 6. 

[0103] (Example 24) an example 13 ~ the same ~ inside of isopropyl alcohol the triisopropoxy aluminum of 
the amount set to 61 .Og by 20aluminum3 conversion, and the titanium tetraisopropoxide of the amount set 
to 12g by Ti02 conversion — supplying — the same ~ carrying out ~ Ti02 ~ and ~ aluminum 203 obtained 
the powder of a presentation of 1 :4 by the mole ratio. 

[0104] 71.2g of this powder is thrown in in the water solution which dissolved 0.2-mol potassium acetate, 
and it carries out evaporation to dryness. The core section powder which supported 0.2 mols K was 
prepared. The catalyst support layer which consists of Pt-aluminum 203 like an example 13 was formed 
using this core section powder. The ratio of the core section and a catalyst support layer is 1 : 1 in a weight 
ratio. The monolithic catalyst was prepared like the example 13 using the obtained catalyst powder, and the 
durability test was performed similarly. And it is NOx like [ monolithic catalyst / after a durability test ] an 
example 13. The rate of purification is measxired and a result is shown in Table 6. 
[0105] (Example 25) It is in isopropyl alcohol like an example 13. The triisopropoxy alimiinum of the 
amount set to 71.2g by 20aluminum3 conversion and the potassium acetate of the amount set to 10.9g by 
K20 conversion were thrown in, and K20 and aluminum203 obtained the core section powder of a 
presentation of 1 :6 by the mole ratio similarly. 

[0106] The catalyst support layer which consists of Pt-aluminum 203 like an example 13 was formed using 
this core section powder. The ratio of the core section and a catalyst support layer is 1:1 in a weight ratio. 
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The monolithic catalyst was prepared like the example 1 3 using the obtained catalyst powder, and the 
durability test was performed similarly. And it is NOx like [ monolithic catalyst / after a durability test ] an 
example 13. The rate of purification is measured and a result is shown in Table 6. 
[0107] (Example 26) It is in isopropyl alcohol like an example 13. The triisopropoxy aluminum of the 
amount set to 60g by 20aluminum3 conversion and the JIISO propoxy barium of the amount set to 30g by 
BaO conversion were thrown in, and BaO and aluminum 203 obtained the core section powder of a 
presentation of 1 :3 by the mole ratio similarly. 

[0108] The catalyst support layer which consists of Pt-aluminum 203 like an example 13 was formed using 
this core section powder. The ratio of the core section and a catalyst support layer is 1:1 in a weight ratio. 
The monolithic catalyst was prepared like the example 1 3 using the obtained catalyst powder, and the 
durability test was performed similarly. And it is NOx like [ monolithic catalyst / after a durability test ] an 
example 13. The rate of purification is measured and a result is shown in Table 6. 

[0109] (Example 27) an example 13 — the same — inside of isopropyl alcohol The triisopropoxy aluminum 
of the amount set to 55.2g by 20aluminum3 conversion, the JIISO propoxy barium of the amount set to 
27.6g by BaO conversion, and Ti02 conversion the titanium tetraisopropoxide of the amount used as 7.2g ~ 
supplying — the same ~ carrying out — BaO and Ti02 — and — aliraiinum 203 — mole ratio The core 

section powder of a presentation of 1 :0. 5:3 was obtained. 

[0110] The catalyst support layer which consists of Pt-aluminum 203 like an example 13 was formed using 
this core section powder. The ratio of the core section and a catalyst support layer is 1:1 in a weight ratio. 
The monolithic catalyst was prepared like the example 1 3 using the obtained catalyst powder, and the 
durability test was performed similarly. And it is NOx like [ monolithic catalyst / after a durability test ] an 
example 13. The rate of purification is meeisured and a result is shown in Table 6. 

[01 1 1] (Example 28) 71.2g (mean particle diameter of 10 micrometers) of commercial activated-alumina 
powder is thrown in in the water solution which dissolved 0.2-mol potassium acetate, and it carries out 
evaporation to dryness. 0.2 mols K was supported, next — this — 20K-aluminum3 powder was used as core 
section powder, and the catalyst support layer which consists of Pt-aluminum 203 like an example 13 was 
formed. The ratio of the core section and a catalyst support layer is 1:1 in a weight ratio. 
[01 12] The monoUthic catalyst was prepared like the example 13 using the obtained catalyst powder, and 
the durability test was performed similarly. And it is NOx like [ monoUthic catalyst / after a durability test ] 
an example 13. The rate of purification is measured and a result is shown in Table 6. (Example 29) 
Commercial activated-alumina powder (10 micrometers of mean diameters) and commercial titania powder 
(3 micrometers of mean diameters) were mixed by the mole ratio of Ti02:A10 3= 1 :4. This mixed powder It 
supplies in the water solutionjwhich dissolved 0.2-mol potassium acetate, and evaporation to dryness is 
carried out. 0.2 mols K was supported. 

[0113] The obtained powder was used as the core section and powder, and the catalyst support layer which 
consists of Pt-aluminum 203 like an example 13 was formed. The ratio of the core section and a catalyst 
support layer is 1:1 in a weight ratio. The monolithic catalyst was prepared like the example 13 using the 
obtained catalyst powder, and the durability test was performed similarly. And it is NOx like [ monolithic 
catalyst / after a durability test ] an example 13. The rate of purification is measured and a result is shown in 
Table 6. 

[01 14] (Example 30) an example 13 the same ~ inside of isopropyl alcohol the triisopropoxy aluminum of 
the amount set to 59.5g by 20aluminum3 conversion, the potassium acetate of the amount set to 18. 8g by 
K20 conversion, and the titanixmi tetraisopropoxide of the amount set to 1 1.7g by Ti02 conversion — 
supplying ~ the same - carrying out ~ K2 - O and Ti02 - and ~ aluminum 203 - mole ratio The core 
section powder of a presentation of 1 .4:1 :4 was obtained. 

[01 15] 50g is supplied in the isopropyl alcohol which dissolved the triisopropoxy aluminum of the amount 
set to 50g by 20aluminum3 conversion in this core section powder, and it hydrolyzes with ion exchange 
water, stirring at 80 degrees C, it passes through sol-gelation, desiccation and grinding / baking process, and 
is on a core section front face. The support layer which consists of aluminum 203 was formed. The ratio of 
the core section and a support layer is 1:1 in a weight ratio. 

[01 16] next, it was immersed in the dinitrodianmiine platinum solution and the core section powder with 
which the support layer was formed was pulled up ~ post-desiccation and baking of are done — the catalyst 
powder with which 1.1% of the weight of Pt was supported was obtained. The monoHthic catalyst was 
prepared like the example 1 3 using the obtained catalyst powder, and the durabihty test was performed 
similarly. And it is NOx like [ monolithic catalyst / after a durability test ] an example 13. The rate of 
purification is measured and a result is shown in Table 6. 
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[0117] (Example 31) 60g (10 micrometers of mean diameters) of commercial activated-alumina powder is 
thrown in in the water solution which dissolved 0.2-mol barium acetate, and it carries out evaporation to 
dryness. 0.2-mol Ba was supported. Next, this 20Ba-aluminum3 powder was used as core section powder, 
and the catalyst support layer which consists of Pt-aluminum 203 like an example 13 was formed. The ratio 
of the core section and a catalyst support layer is 1:1 in a weight ratio. 

[01 18] The monolithic catalyst was prepared like the example 13 using the obtained catalyst powder, and 
the durability test was performed similarly. And it is NOx like [ monolithic catalyst / after a durability test ] 
an example 13. The rate of purification is meeisured and a result is shown in Table 6. (Evaluation) 
[0119] 
[Table 6] 
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[0120] Examples 13-18 all compound-ized K20, and Ti02 and aluminum 203 in the core section, and 
compound-ized Pt in the catalyst support layer. Although aluminum 203 is used, it can hear about the 
relation between Ti02/aluminum203 ratio and endurance. That is, it compares with the example 28 which 
does not contain Ti02 in the core section, and is NOx also with a high gap. The rate of purification is shown 
and it is clear that compound-izing of Ti02 is effective. Moreover, Ti02/aluminum203 ratio compares with 
the examples 1 5-1 6 of 1 :4 or 1 :6 in the example 1 3 with small Ti02/aluminum203 ratio, and the example 
1 8 with big Ti02/aluminum203 ratio, and it is NOx. The rate of purification is comparatively low. This will 
be considered for thermal resistance to fall if the compound-ized effectiveness is small when there is little 
Ti02, and there is too much Ti02. 

[0121] In an example 15 and examples 19-23, it can hear about the core section, the ratio of a catalyst 
support layer, and the relation of endurance. That is, the core section / catalyst support layer ratio is NOx at 
the examples 20-21 of 2: 1 or 3: 1 . The rate of purification shows a peak and is vinderstood that the ratio of 
this hit is the optimal. The core section is NOx if the ratio of the core section becomes large, since K20, and 
Ti02 and aluminum 203 are compound-ized by the same ratio in an example 15 and examples 19-23. Since 
the amount of occlusion material (K) also increases, it is possible that sintering arose in Pt xmder the effect. 
Moreover, if the ratio of the core section becomes large too much, the support consistency of Pt will become 
high too much, and it will also be considered to be the cause that it is easy to carry out sintering. And when 
there are few ratios of the core section, K not only runs short, but a catalyst support layer becomes thick too 
much, and Pt It is buried in aluminum 203, and since the exposure product of Pt fell, it is thought that 
endurance fell. 

[0122] And fi-om the comparison of an example 24 and an example 29, it sets in the core section, and is with 
Ti02. It turns out that endurance of direction used as the multiple oxide improves rather than mixing 
aluminvim 203 physically. Moreover, the compound-ized direction also understands K that endurance 
improves than the comparison of an example 25 and an example 28 rather than being supported by the core 
section. Although K segregates this cause on a core section front face when K is supported, K is considered 
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to be because for homogeneity to high-distribute by compound-izing. 

[0123] Moreover, at an example 30, it is NOx. Although it is desirable as a configuration of the core section 
since K which is occlusion material is compound-ized, adsorption support of the Pt is carried out in the 
catalyst support layer. Therefore, Pt It is supported with high density by 20aluminum3 front face, it is 
thought that dispersibility became low, and it compares with the example 15 which used the catalyst support 
layer as 20Pt-aluminum3 complex, and is NOx. The rate of purification is falling greatly. In addition, at 
examples 26-27, it is NOx. Although Ba is used as occlusion material, it turns out that endurance is 
improving like the case of K. However, in Ba, the reason was unknown, but it was not concerned with the 
existence of Ti02 of the core section, and the difference of endurance was not seen. 
[0124] 

[Effect of the Invention] Namely, NOx [ according to the catalyst for emission gas purification of this 
invention ] by oxidation of NO Generation and its NOx NOx Occlusion and NOx to occlusion material NOx 
emitted from occlusion material Reduction advances smoothly, and it sets to lean atmosphere, and SUTOIKI 
- lean atmosphere, and is high NOx. The purification engine performance can be reconciled. Therefore, it is 
NOx even if it is exhaust gas from a lean bum engine. Since reduction removal can be carried out efficiently 
and it excels in endurance, it is high NOx. The purification engine performance is maintainable for a long 
period of time. 

[0125] According to the manufacture approach of the catalyst for emission gas purification of this invention 
furthermore, it is NOx. The core section powder which an occlusion element and the 1st metal high- 
distributed on atomic level can be formed easily and certainly. And since noble metals and the 2nd metal 
can form easily for a core section powder front face, and certainly the catalyst support layer high-distributed 
on atomic level, it is stabilized easily and the catalyst for emission gas purification of above-mentioned this 
invention can be manufactured. 
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* NOTICES * 

JPO and NCI PI are not: responsible £or any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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p t 



(2) 
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^jb!f^ ck * 5 7min-^f&&t 5 7mmxm t . 

m2<D^M,(D7)V-3^'yYtn.^w,^^y^^tsmw.t 30 

t^mwLtt^ m'xmm mmom'^ysmo 

MIB^ 2 ©^Mt07;l'3+-> F J;%#ty}S^tJ:MIB*^ 

^ttm^m 7 jcie^<35^A'x#{bfflM{«t^ia>g:^ 
[0001] 

^M*^e.Sfai$n?.gfA*x^}t{b-r?>«t;«fx}#{bfflM« 

^ ji73 ffi t H L . I¥ t < 'J - y / ^- > X y i/* y 

*^t>fl[)Sf*"7.^}^^b-r5fc«)g^, NO. miMfimom 

[0 0 0 2] 

T. a^^m Uh^+) Ji:fet/^TSf;?j7>ff>©C0Sa' 



!^FjI¥ 10-258232 
2 

^{fn-T^-xv-r h4ff*^6.*5ii^tt»«t y -7 
gtcSife (Pt) s n A (Rh) ftHottjift^S^ffi 

CO 0 0 3] -73> «^^^ii«s<^mjS*^p>^ e 
m (CO2 ) ^^FpSMt^n, ^(omT^f^tLxmmi^mn 

[0 0 0 4] ctucMu uMoE.7mmi. ^m*^ 

a^s^tb (xh'T^) \cm^rmiS7.f^(Dco, Hc, no 

. JlrlRl^ftcMfb-ilTcbjfit-rSfciOT'feoT. U-^ 
K*jliPJ#B^Tii:*5V^TtN0. ^mtL^^m 

[0 0 0 5] mx'V-y^'^-yK^^^x. nmi 

K}^W7.^m7im@^tLXs NO, %3i7cif{b-r2>i^X 

7im<Dm:^'7smmfmmn-^nx\.^^o 

[0 0 0 6] fifiJ^tiW^¥5-317652^d^^tC{±. Ba^if 

(D7f\'i3V±m^mt?t^7j\^^i-^ji}i<D§'iin^mc 

mnLfM'x^immmiom^snx^^^^o ^tcnm 

[0 0 0 7] cne>©Sf;«fx?t{bfflM(«*ffli'^nif, ^ 

;«3'J±IS^S, 7;!/* 'J ifeMRt>*#±!^7C^t;:^* 

ns h-r+xtiu <y^iiijT'Ji5ai^nTHc-^co:& 

yjiy'i/y-h-'ibomiST.xh^x^m. ^^*S< if fb 

tXXl^^o 

[0 0 0 8] ±IBSf;^*XjfibfflM5it*5lt§NO. comt 

SfSti. i;-y#H^fc*5V^TSf*"X'l'ON0^K{bbr 

NO. tt^mi :^'ryft. NO. ®mW±ti:NO. ^B5M 
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NO. muMfj^fbikiai-ititcm. ^mm±r''M7it^mz 

[0009] 

^m'&LTh^kib\c. NO. Kgtjl7c3a®BtA"X}^{bffltt 

j^fctsi/^Tti. so. ;?)^7;b:*Utt£DN0. ^SMMilK^SL 

TfiiK^^i^-r§tv^9 3i^*^ii;§o c^ism, NO 

. ®M^©NO, ?5ictE:^*^^^n. NO. mktt&gAM6T 

-r5iiv^-5^fl:^*^feofco NO. ^WM<D 

[0 0 10] NO. ii^7t*t±> NO. ilS^SLTffi'K^^ 
^fig-rs*^ SO. i^^ftTTttffiK^J; 

tt, am©a$E*ff-eti:ii-i»L.{c<»/^fc46s NO. mMji 

[0 0 1 1] £:«<k^*^M-&^<W)*-r^:^ci6{c. 'J- 
y/^->xy>>">(DSf:«^Xj^cD±}i^tilJ(i:SO. ^©ic-r 

l?H^f^:*3v^TSwx4'^oso. \,x±.mmm.mz^m-t 

zk* J; -o T JStc)^^ b ^ n i> o 
[00 12] i:ii57b^a)fitDW^{cJ;f). U-VUHM 
tf?!)^'3T:Q:< Uy^»Hmt*3VTfe. Na ®M«i:SO 

ji)!)^e>]Rai?nfcso. sb^TJjSdJto&feigtfoNo. mmMt 

rc!iie5l5<D9f **7.rt{bffl)lli^itC*3l,^T(±, U - ^^HH^t 
n§ NO. j^lbliflEAMST Ujliil^14*Mgi.^c: i:A^F^S 

[0 0 13] ^*5. !itM¥4-122441^1^f8tt±. ^fefi 

^mcmmt^t>(Di,£tf'K)Xii^ji<. no. 5j^ii*i;ptt 
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^^gtnrv^^i:, ±IBIl2Xx<yy(ON0. ^itSitSi:^ 
3 7.v-yy(Dm. Ji^SJSA^^CtcK <:&(3. NO. jffb 

[0 0 14] 2^fiw«t:(Dct^^:*t«tc®*T^$nrc 

i>(DX$>>). NO. ^MSrcSOttjitfct/^T. NO. 

#Mi:No. ^mMt^mmcMmt^ctxm.mm^m 

[0 0 15] 

« 1 tciB«os^;«"x)^{bffl«!i®o!it®ii, m 1 mwtm 
I mw^ic^iinrcm. mmtx':)fii^^7^t. m 

[0 0 16] mmm2ictm(Dm'7.mtmm.m(DnwL 

20 ti, l«*:«nc|B^c>iff;?j'X!^{bffltt^«fi::toV^T. 37 
gi5i:«{«fiJ#Si;{iaSi:tTr3 7gp : Miiffijfa= 1 : 
2~8 : 1 i;*5J:-5tcJKfiK$nTV>5c:i:fc3&?>o If 
5Rlg3 tlSfcOgf;?7~X)f>fbffl&!i«S©!ft^giti:> fl«« 1 
iB«<DSf;«fXrf{bffltt«tcj3V^T. NO. mMmi7)l^A 

m2fiilctt'>*< i:*.7;l/5:f^^ty^ai?{b^^T' 

[0 0 17] li*«4tC|Baogf:«'~Xjt<bffl«ji<Dlt 

ma, 1 icfB«©sf;*fx}t{bfflftiii«tot3v>T. m 

30 imWl>t7}l'B.i-t^-$i-7(DW.'^Mit^i)^^^JiK). ^ 
;l/JtT'Ti02 /Ah 03 =1/2-1/9 T'feSd i:fcfe5„ lf^:S 
5 tciBic(Dfif ;d'X?^{bffltti«0!Nf'^ti> fi*« 1 tclBii 

(Dmi}:^mtmmmicJs^^x. mmn^mn^zmwt 
m'^ittnxi^^cbiic&^o 
[0 0 18] mMm6icmw.<Dmis~x^itmfm(on 

X. ^isi*i:No. ^m^tim^mim^mj^Lx\,^ 

mi(D^m(07)Vzi^'yyt^M'^Lxmmtb. tayk 

mt. ^zco^m(D7)U:2^iyh'tn^m^^y^'^ts 
mm^ ta7 a5f»* t^m^u tay^'i^mm^^t s c 

[0 0 19] t^icmmm8icss.w.(omisxi^imm.m 

50 <Dmmism<omnt. lg*«7JciBe©S!ii:;5^t*3v> 
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[0 0 2 0] 

NO. mMUti/t^m-sixTi-'^cox'. NO. ^mwc^^ 

[0 0 2 1] -73, tti6«^Si:N0. ^mMtit. 

#HMti:*5V^TgW7>i+'cDNO;()^®{b$nTN0, i:^^^ 
IX-r-yT't. NO. i^jglMtNO. ^iilfrS^E 

[0 0 2 2] OSC). U-y^Hm{C:}3V^T«, gf;^'X 

tf ON0tiWJ«ffi!f e^jiji^tcM^ft^flltc J; o TK^k 20 

*n?.o •?-LTXh-i'+~U-y^llHmT'a> NO. ^ 
[0 0 2 3] tfcSO. (iNO. thb^TfiSifjiJt/bVjN? 

v>Tw. NO. iiimmnm^m}mmx'$>^t)\ so. « 

^■hK NO. tt-gPA<^2a(*tSi«$n4«>©«:^gi553' 

[00 2 4] ^ LTX b -r +~ 'J -y f-#HMT't±. SO. 

^miii\:'fs.h\ -ys. no. tiNo. ^m-^^^MLx 
LTiiTc^n, mttnxm&-^n^o -r*t)-^> sox 

[0 0 2 5] :37gPt±> lllfii*hNO. ^tt^^A/T- 
ffi^^nrv^So NO. ^ 1 

S[$n5fc46. NO. wimi)^~mi^±t ?>o 3795*© 50 
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NO. miM(D-^^mtLxi,i.. miiQWi'irMcMLx 

0. 05~10*;I/COI5H i;-r 5 c Li/\ 0. 05^;l'* 

a^ti> 0. l~10/x mOlGfflsbW^ Ll^o feS*^ 0. 1 

[0 0 2 6] ||lffii*i:LTJ±, 7;^5:^, ^^?-7, 
e;;l/n-7, v"JA. >'U:^i-7;l/^-:>-, ixUA-^^ 

§0 c<Do'^(D-mx^x\,^ummm^m'^^^^^ii 

m^itLXm\'^^Ct'hXt^o NO. 7;b;^ 
[0 0 2 7] 7)\/ti^J^mtLXii. i-hV 

[0 0 2 8] ilc:5T\ NO. BSitM«OKIIIS*^-SW 

fij-rs/ctotcti, m\nwtLx^^-7 moz) t7 

(AhOj) ^:^«fflLrcSf*^fflv^5^^i:*^at 

7;I/5:ftc^^-7^?Si!)0T?.Ci:{ci;t>. NO. 

[0 0 2 9] L*^L^7!3^P>, 7)\^^i-t=f-^-7t^W 

^nMiti^t(DS.l^^±fS.^(Di>^miSM%mi^^XHirj: 
< . 600icggOiSigii^lS^^t«^ 1 

ffl(*{c^{b*^4CTB^1±{c^J£-rs^-&*^$)5o CIO 
ntc<t0it^M4>^<-S|oi±L. NO. ^^(DM^m-h^ 

[0 0 3 0] mi mw^7)\y^i-t^^-7i:(om'^m 

{t<^i)^lbm^t^m-BiiCl,i^ ^:;l/J±T'Ti02 /Ah O3 =1/2- 

1/9 (D^mtt^ctti^m^Li\ ^■$t-7<Dmti^ii(o 

®5HJ; l3'>^v^i:^^-7^?ii)PLrc^^*MN$ <N0. 
LV^S5Ht4Ti02/AliO= 1/4— l/9T*fe5o 



[0 03 1] ^mmnmiimzmnf.tm.iMn^mttf''b 

o T J; V ^ LSWHT:-^. o T ct V-o 

[0 0 3 2] mm&nmit. 7;1/^-^-®^:6^f.«^lt 

tc, CeO? ^ CeOz -ZrOz ^#S-^?>c: tfe-ptSo CI 

[0 0 3 3] ^rcm.mmnmicm^^m^^ts!i 
-mmnt^'o. ^(Df^mo. mMMtso. tt^mmt 

mm.\t7 )\^^i-m\n i ~5o»s%sjS!i)W$ 

1 % <); ^ < * Wiilt ?b^^+5i- i: ^ o 

[0 0 3 4] -73, »i«S^SilLT(±, Pt, Rh, 

i/^K (Pd) . SI (Ag) , ^ (Au) , '<')iP^L. (Ir) 

*if7t)^fi?ij^*nSo c<7)ttjiS^M(DSit»{±, Miss 

±mti^ Q.^-2mm%<Dm.mx'S:mnm^t^cttf'X 



[0 0 3 5] ftiji««#gi±> ttij«aitg{cfii^$nfc4^c 

[0 0 3 6] ^Lxm^M^mim^mi^miccD^^mn 

fcfijffl-rsc: fcjb^T'tSo ?t<r)\/y^ u yy^-sftiSfJ 
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X\^^i)\ *|gB^tfei/^TfePti:i:fe{cRh^fiJt^-&?. 
J:v>L> 37g|5{i:N0. ^MMt^'^-i'^X^YKD'yy^ 

[0 0 3 7] ::i7^}imwmm<ommtmts m^m 

2tcieic©J;^lc. S»J;bT'3 7gl5 : ft*^SI$l= 1 : 
2-8 : l<DlBH*W$bV\ tt{«SlfStOJ:b**<i:(D 

^2^i^2^t^3^cJl^sL> mmn^m(Dm\mm.ii'^^Tt ^ 

tiiifiiiONO. ?|t{b14*g;b^<6T-rsJ;^ti:*5.o 

[0 0 3 8] «6.tc, fmw^m(Dmtfs^^^*)m\^^ 
so. A'iM^ifi^e^ajibTNo.^ittfiiStt-r'5 

■r€'2>i:, NO. OiiiitHISt^-^TNO. iiEM'xiD® 

20 mtmmtrsi^to x^rzi^^-oxmmnmoyw&^^ii.mm 
SEH^^fet). 37a5(7)^m(D 1/100- \/2WS.<Dmmi)'^ 

[0 0 3 9] ifmm^isxmmfm^^mum 

7Bf^xmz^l^X. 7)\'ti 'J ^MSD'7;l'* U ±IS^ 
S(D'>^< i:t>-73*^e>^t^nSN0. ^Tc^c^igi:^ 
l©^P£07;l'3:^5/Ki;j!)'5tg^$ns iPf^^c J; 0?S?S 

y;l/-y;l/StStc<tt)^i©^S» i^^Tt^^ 

^ h O^^iif bt5!l ct "9 § n 7 ? tlS „ 
[0 0 4 0] mi©^«^bT«> Al, Ti. Si, Zr^t* 

iSTHi. ^2<D^M«07;l'a+>'Ki:ft^M'i'^>^ 

^tyrg?Si::3 7gi5)fa*h^il-&t. iP7i<5i-^m^fig-r 
C i: T' n 7 gp|»*as t ft^S m 2 ^O^S i: A^M^Ib 

40 [0 0 4 1] ^2©3feSi: tTti> Al. Ti. Si. Zr^if 

[0 0 4 2] fiJtSJgfiglgT'ti. «»J^tf7k^>©#ffiL 

tiX^%X%2<^'^m<D7)\^r3^i/Yh%.^W,-<^yt.-^ 
50 ^tyjg^g^HS ri7a5|»**^SPb/'c^7j<%llP;^5 
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[0 0 4 3] $rcti*JS8t|B«?nfcJ:9t, aygp 

^ty^-^wmT^^Mahxlm7Ki^mt^cti,itf^ lo 

*fgB^coiijg?^?4icj;nifs NO. ®^7ti*higi 

[0 0 4 4] ^LTt#P.nfcfelj{«ff)*tis n-xi-x^ 
[0 0 4 5] 

n7gl5l0^i7;^5:^*^?)*o. no. ^M^tLrOiat)^ 
fiJt^nri/^So S/c7;i'5-f»iuc«, to^^*^JSi: 30 

[0 0 4 6] J.;^T> 

izo-cT'iz^r^^iib soc^-e mFs^fiKLT. 771^ 

[0 0 4 7] -:^r> Al(0-secC4H.)3^2-:/P/^y-;l/fC 

0.05*;l//Li:^i)c};9tcm^Lfc?g?^%ll©brco c 

(oi^moym^mfpitc±ti:37m^^(Dm^m^m-^u 40 

im SOQICT' 1 I^F^jK^LT. • ^';bffitCcfc 0 n7 

a5?a*^®t7;b^:^S^JBfiEtfc„ .^LT. m^tlk 
7)l^tB^i>'D=i7^mmcm^M&<Diy=- hxni^7 

y^y&^mwmmmmm^'^iRu vt^-^mmn 

CO 0 4 8] (SI55^J2) 2--/Dy V-;l/'4'ti:Al(0-sec 
C*Hs)3^0.05t;l//Li:^ 5g®:i7y;l/%0.01^r;l//L 50 
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zmm^m^ soovx i msi^i&Lx. V)i • ^)vmc 

[0 0 4 9] ^-LT^ ^#5.nfc7;^5:^M%^.on7g|5 

m^M^-tSL. pt%#afijfbfco ptos^atii. 

(^iSS^iJ 3 ) 2-7°n7 V-^V^^tcAl (0-secC, Hs )3 ^0. 05 
L Ti(0-secC. Ifc )3 ^grO. 01t;l// L Lfc^ 

nt!:i>(DtmU(oa7^m^o:)mm&^u-^Lx. 
T' 1 i^F^^ms. mm • mi^i^. i2oict'12^f^^^i^ 
5oo°c-p 1 mm^j^Lx. V)V • c): 0 P7a5r/) 

7 ;l' S ^J^fiSt L /to 
[0 0 5 0] -^LT. tf e.nrc7;l/5-:M*tOP7gl5 

in^mcm^m&oi^- h p >'7 y ^ y&^mm7kmm(D 
m^«^#aL. pt^^ssjttfeo pt<Dint«{ii.46 



(^MiJ 4 ) 2-7°P/^y-;l'ft'tcAl (0-secC4 Hs )3 ^0. 05 

mML. c(Dm^(omMm^icMMm\icxnM^nrc 
i>(Dtmm(D=i7W'm^(Dm^m^m^Lx. mmxi 
msi^Wik. iiji • r^t?^ m°cxi2nmnm^ soo 

L/;:7;l'5:^g^P7^l»*a®t<:fKfi!tL. PtAn.5S 



% 



.□ 



[0 0 5 1] ^LT, t#e)txfc«i«i»*;f)^e>^j4tcckt) 

(^MiJ 5 ) 2-yp-'^/-;l''t'{CAl C0-secC4 Hs )3 ^0. 05 
t/lz/Lts ^fbfi^Sf^O. 05t;b/ L . $e)tCTi(0-s 
ecC. )3 ^0. 01^ fl/ L ^» Lfc^?K^ilSli L. C 0}g 

7miM(DFmm^m-BLx. muximsmnm. m 

LX. • -/'/uatCct »)Pt%it-&Sitb/c7;l/^-:^a 
?rP7gPI»*gffitB^L. Pt*^ 1.5MM%1t-&fiJ^^ 

[0 0 5 2] ^LX. t#c>n/cfi!l!(il»**^e.^fttcJ:t) 
^^>y h^f'^iyt. *ll]5l&iJ©gf;(37.jtibfflttiSt L 

(.MMme) /^U"^iv7;I/P + ~>Ki:Al(0-secC,H9)3© 
il^yp/^y-;!/^}^;^^?), V/l/ • y;l/j£(C cfc !3Ba0'4A 
h 03 % ?>ffifigO«^K{b1%l<J: O ^: •& P 7g|5?»*^liii b 

[0 0 5 3] —73, Al(0-secC4H9)j*2-:/P/^/-;WC 



11 

-mtrnfrntLtzo 

[0 0 5 4] itmm 1 ) nmm i ttrjg^^rnfc to 
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* [0 0 5 5] mmmm ±tiLrc^mmmRxsitmm 

U->'tT;l/;53'X (^mbA/F=21) U -y ^tx;l/;^3'X 

(smA/F=i2) A**x?gig 35o°c. ^fsm&m 

[0 0 5 6] t fcg I tc^-r U - y txVl/ij'T.^ 4 
XSJg 700°C^ SV=1073hr" 7-20^r^tT9iH^\^^%ff 

i^fb^ (%) = lOOx (XA'T.ff'fig^M-tti^'T.^'fiSt^ 

[0 0 5 7] 
[gl] 



* 





CO 
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NO 

ppm 
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ppm 
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500 
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[00 5 8] 
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CO 




EC 


CO 
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IIJS«?91 
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9 0 
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9 1 


6 7 
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7 2 
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6 9 


7 0 


7 1 








9 7 


9 8 


9 0 
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8 2 


6 0 






Ba^ 


9 7 


9 9 


9 0 


8 7 


9 0 


7 4 






Balfi-g' 


9 6 


9 9 


9 1 


7 0 


7 1 


5 8 






Ba£jt 


9 8 


9 9 


9 3 


6 9 


7 0 


2 9 



50 



[0 0 5 9] ^hxw&m\t%mm2~3(D]m.^ 

i5{s«?ij 1 ~ 3 t^mm 4 ~ 5 cDi:b^<J; t) > 7/1/5 -^BtcPt 

%lt^{b-r S c: t fc i 0 ffi^^<DHC&t>*COif {b^3t)^:^# 
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[0060] (^iKi^ij 7)02 {c:^mmm(Dm:^^xmt 

^nri/^So n7a520{±7;V'a-t*^P.^'3^ NO. 
[006 1] HTF. <l(Dm:^'Xil^imfm<D^J^:f5m^ 10 

* loog tcmsiigoB^K/'^u A7j<?g?^com^«;&# 

110"iCT'3^F^$E^m> 500''CT'2^F^^^b 
Ba^ffijtbT=i7a5t»*20^J^^Lfc„ a7gP*»*20tt> 
OBa^Dfi^fM^±^ 7-'l'S-:?- lOOg'^/cD 0. l^r;l/Tfe 

[0 0 6 2] <M^ifiJ#S©J^^>'^tC. XTyUT^m 

y7'P>t°+>'7>'l/5-'i7i:. A1(0C3H7)3 ^ AliOj^ST' 20 
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;l/5-:f-A^6JS:^':r>*^rJ7gP?»*Sffi{cffM?nrco C 

tt(«fflf#g21%mitUfc„ 
[0 0 6 3] ttiiffl^l2Uin7a520tcS^LTfi«]:bT' 

1/HcffM^n. »^iS^]l2i45(ct±7;l'5-t lOOgS 

pt;()^2 g^t^fiif$nTi/^i)iii;jc^i>o 
[0 0 6 4] <wmum>m^nrz^uy vmrn^mm 

y -v?^ l^^F^-U-y4 53-F^T?^t)j^x.^*\'e>. K'OA' 
Xrat 700°CT'3SS{c 7 ^F^j^-rii^MSi^^fT^fco 

[0 0 6 5] 

[S3] 





A/P 


NO 


CO 




O2 


COz 


H20 


N2 




21 


500 
ppm 
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% 




6.5 
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10 
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10 

% 




ppmC 




14.5 


500 
ppm 


0.6 
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2000 
ppmC 


0.4 
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10 
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10 

% 





[006 6] immm 8 ) mmm 1 1 mmz lt. 7;b 

ISOgtCBa^ Q.\'t]V^nLXu7%fiiM^m 

SlUfco $fchi;-rv:/D:j?+~>7;i/S-'>A akocsH 

7)3 ^ Ah03g5»T'50gi:^?.<J;9fc?g^)S^bfcCii 

^•3. u7n'tmmnm<Dmm)f^-:i7^:mmm 
m^^m^htzo c(Dmm^ zoog^^/c?). pt«2 g 

it-^ffi^^n^ Bat± 0. lt;l/S}f$nTl^§o ^LT^ 

[006 7] inmm 9 ) ussfiaj 7 i^iitc lt, 7-»i' 

^■f^^ 250gtCBa^0. 15t;HS^bTr]795S^*^P 
SLfco Src:hU-ryyP5K+i^7;l/^^'>A AKOCsH 

7)3 ^ Ah03^»T'50gi:*^J;5tg^j$»tfcoi: 50 



M= 5 : 1 L/cC iiJ-XJI-ti^M'J 7 i:|5|1tJc LTttiS 

L tco C (OmmmMOO g 1 t) > Ptt± 2 g 
^S^fi^^n. Bat± 0. l^;L'fi^$nTV^?.o ^LTH 

[0068] (HfiSi^iJlO) ^ U '^h<JyRt> 0 1 B^K 
;^'J"i'A^m^jlfflV>. Ili6gt^j7 i:|il1i^cLT7;^5:^ 
l»* 150gt 0.1^:;l/CDK%ffiJtb/c:n7gP*»*^m^ 

L fco t fc h 'J y :rp 'i<+i>7;P ^ - Ai (oci Ht ) 

J Ah03^gT-50gi:^?.J;^{cig^?§fi?bfcc:i:J.X 
^tt^fi!ifi»J 7 i:l^«tc LTtt(«a^^*mfi)t Lfc„ n7 
gPi:M^SJ#SOM«lt(i. 3 735 : «jiSifS= 3 : 
1 T'feSo ZOOg^fct), Ptt±2 gS'&igit^ 

n. Kti 0. i^^bfi^^nTt/^So ^Lxn^mi tn 
[0 0 6 9] mmmu) 7)\^^i-^m<D\xt>oicrnm. 

®Ti02f»5fe i7i-^-1im. JtSS«65in' /g) 150g* 
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7gP^5S 150g(c5tbTBali 0. lt;bfflJt?nfco 
h'J'rv/P4<+>'7;l'5:i'>A Al(0CiH7)3 ^ AhOj 

nm<Dmmhtl>t. rj7gp : M^«S*#S=3 : 1 f-fe§o 
CiOttljiiaTi? 200gafcO> Pt(i2 g}t^S!t5n> Ba 

mtm^mmo. mtm^mmL. m^^m^iCTrst. 
[0 0 7 0] mmmw 7^v5.±m^(oixt><:)ict^m lo 

<DZr& (lt^S«30n)' /g) 150g^ffl(/\ 
7 i:|^t8tCtT=i7SPI»*^IS^t/co 150 
gfcWLTBa(± 0. l€r;l/fijt*n/co SfchU-fVyD 
/1?+>'7;U5-'i'i. A1(0C3H7)3 ^ Ah03^Wt-50gi: 
-5 J: 9 1 ig^^ft? bfc C t l^Animmm 7 t iRjIit L 

ji. 37gi5 : mmmnm= 3 : 1 t-sso c©ttji^»* 
NO. jf^t^^M^Ls m^^m4{C7j<to 20 

[007 1] (J±Kt?!l 2 ) Pfi^mm(D'y- h P >^'7 y 5 

'He7;P5-^?8* EOOglC^SS-fr^ llO'CT'S^r^^^ 
tt> 500TCT*2^r^^^LTPt;&1iif Lfco Pt©fiita 

a, 7;1'5-^ 200gtt?<tLT2 gT?fe?)c -^tils W^tl 
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mwM 200 g s t) 0 . 1 ^)mn $ n/co 
[0 0 7 2] tf enfctt^^»*^ffll^T^MlJ7 i:iBi^ 

i;-ry:/pi)<+>'7-'i/^-'i'A ai(0C3H7)3 ^ AizOsj^ 

»T-i50g t^^^oicu^mmLrcc tuxnunrnm 

tm.mmmm(Dmmit^::i7^ : «^ifi«p^= 1 : 3 1 

LrcctvAmmmm7 tmmicLxmm^^^^mML 

tco <I<Dtt!i«i*200g^fcD. pm2g^t^e}t^ 

[0 0 7 3] (.0%m2) mmm7 tmm^cbr. 7ii 

ISOglCBa^ 0.1^;Ufflif LTn7gPt»*^li 

mLfco ^rc\-0^Vfu^s:ir'y7JV^-^L AKOCjH 
7)3 ^ kh(h^WX20gt.tji^J;:olicm-^^MLrcCt 

* 0, :n7^tm.mmnm<Dmmit^=i7^ mmm% 
WM^mmLtco c(ommm^ 2oogSfco. pta2g 

[0 0 7 4] 
[g4] 
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5 : 1 
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3 : 1 
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3 : 1 


65. 9 
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64. 1 


3 2.3 
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Pt/AUOs 


1 : 3 


5 6.5 


2 1.5 




Ba/Al2 03 


Pt/AlaOa 


9 : 1 


6 0.0 
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*^^bv^o ctucMbmmmi ~iz<Dm^z^ii. no. w 
[0 0 7 5] -15. ##0>J 1 ©feiiiiii. m^mc\,mm. 

fcfetc, NO. 8RitSJS*'!3t5i-iiS-r^0««©NO. iffb^A^ 

[0 0 7 6] $/c##fiJ2 0te^feS*6^t::t±^]5S^iJi: 

fcS? *^itSi*Wt'>* < O , NO©K{bSJSi:NO. ^ 

{b^(D{gTii[-&V>3!)^:^ti/^®tt, PtOi/y^f u y^*tc«t 
•9^fbLfctC>i:#;^e)n§<, 
[0 0 7 7] i5:*3**Sii0lJTtt, 7;l/5-'i7 A/;!'^^ 



S iHi^afi^ii^ i: J; 0 Pt^mnt ^ c i: T t 

30 [0 0 7 8] (^MiJi3) EI 3 K:^mmm<om:>sxmt 
immm^3(Dm'^wj^':)^ji*). te5«m*3tin7a53o 

[0 0 7 9] WT. c(DmisxmmmiM(DWMy5m^ 
mm Lxm^<Dmm^jitmicj^^^o 

40 ;l'7yl/n An, h U-Y V:/p:i^^>'7-'U^-'i7A 
A1(0C3H7)3 % Ah03g^WT'39.9gi:^5J:9tJ:SXL 

x h^'TyyP'I^^Fi^K TKOCjHi). ^TiOjgJgT'31. 

3gi:^?)J;9SAL/c„ 

[0 0 8 0] c<D^fg«8oicjcin^$n, Mif • mm 
fb • ^Ji • l^^i • ( soot:) iM^mx^rmiM 

^^#fCo 37gi5|»*(±. foO.TiftStf A1^03 3!)^*;l/JtT' 
0. 4: 1 : KDiij^tDffiflgiD^^K^bft^iA^e^ifiE^nTi^ 

50 
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A1(0C3H7)3 % AU03^ST-50gi;, n7g|5ifa*50g 
CO 0 8 1 ] i^tc. CtDjgj^^ajf L^A^e)80'CfC*0ii 

1. igcopt{c^@s-r?)Pt{b^tj (Pt7y^y7i<^) 
•j^iK ( soot:) xm^Bx. c^zspsffitcpt-Aho,^ 

^tt*^e>^?>M{«ffi^S^Jgfi!cb. IISiifiJ13®tt!«l»* 10 
1 T'feSo 

:*-'yi/a:3-h*i8ffit 5001CT' 1 ^^j^^bT> €:/U* 
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7.»ii^S:iifi!L/c:o 3- hat±tii*g^ i L Sfct) 180 



4min/liiiin(DSiJ^T'5^S{C^tt 4 nmmKLtzo 
[00 8 2] iK^Kg^t^tD^y UXtt^tOl^T, ^5 

}f{b^tDisij^ti, At);9'y.Sjg 3oorT\ ^y^)x?m 
#At. «j-y^©NO. r^fb*%?|iJ^L/c„ ^m^ae 

[00 8 3] 
[g5] 
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(^Miji4) nm^wztnmc. -ry7'ptf/i/7;i/:3- 

)VtipK Ah O3 g|»T'51. 1 g t ^ Si© h U y -fu 7fs^ 

■i/A. Ti03g^»r'20gi:^^«of-^>r h^-ryyp 

d^^^i^F^SAL, ISHitcLTLO.TiOzRt; Ah&A^t 
;l/Jt-eO. 8: 1 :2cDffl^<DP7a5|»*^^#/£:p 
[0 0 8 4] CC7)3 7g|5m*^fflV\ ^»J13i:|5]«{C 
LTPt-Al2 03 *^P>:&5M^«fiJfS^}gfiS(;L/io P7gPt 

fctt^«*^^*^ffli^rilS{iPi3i:lRl1t{c^y u xMi^^P 

[0 0 8 5] (^Mijis) nmmntnm.^^. -(v-fn 

t;;l/7;l/P-;l/'4't Ah Oj ^»T'59. 5 g h 

m(ofmf3 ^) ■0 TiOz^STii.Tg ii^^acD^^y 

•7-hv-l'yyad?+>'K^lSAU l^ltt LTfeO.TiOj 
&D' AhOjjb^tMbT' 1.4:i:4<Dffl^OP7gPIJ)*^?# 

[0 0 8 6] iICOa7S5rM^fflV^. ||)5l0<Jl3i:|Sl^t 
LTPt-Ah03*^6i5:5Mj«S^l^J^^U/co 373?^: 



mu mmicLxm^^^n^fco ^Lxmi^Mmit 

30 ©ty UX«^®(COVT, |ISgj?iJ13i;|Rl1itcLTN0. if 

[0 0 8 7] (*sispi6) mmBmmmi^. -ry^p 

t!;l/7;l/P-;l'4'tc Ah O3 ^T'63 g i:*i)«cD h 'J f 

y:rp.K+i/7;i/5:=.'?A. YizO^nx-issgt^^m 

h7-ryyp^4^->K«:SAL. mmcLxho.noziSi. 

If Ah O3 *^t;l/i;kT' 2:i:6(?Dffij5gtOP7gI5?»*^^f/c„ 
[0 0 8 8] COP7g|5|»*^ffll/\ llfigt?«13i:l^^tc 
bTPt-Ah03/5)^?):&i.M^fiffi^li^Jg^bfco =i7gPi: 

40 mi^^wmtottmi. mmitx-i ix-^^o i#e.n 

iiu iBiiitLTiss^\M^>&tTo/co tLxm^um^k 
(D'tyoT.mMic-Di^x. n^mntm^icLxuox if 

[0 0 8 9] (HSii^Jl?) ^S(6tFiJl3i:l^«t> f y^P 
kr;l/7 P — A 1 z O3 5gttj:^M(DhV 
-(V:fu:f^^>'7Jl'^~'tfL. K2 0^»T'13.4gi:^5 
«ORif*U'i7A. TiOz^lPT' S.Tgfc^Sa^O^tSfy 
■7 h ^1' y yp d^^i^ K^JSA IrI^^C LTK2 0. TiOa 
50 SO^Ah 03 *<^r;l'J:bT' 2:i:9<Dfflj3c<7)P7gPI»*^r?# 
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[0 0 9 0] ii<Dz}7mM^m\^\ m^mi3tmmic 

[0 0 9 1] (HiHims) ^glS0lJ13i;|5)1«{i:. v:/n 
lf;l/7;l'a-;l/4'(c Ah03^gT'66.8g i:^^l:<DhU 10 

^v:/D.i?:^^>'7;i^5-'>A, foOg^^T-iOgii'&Sfi 

h v-r vyPd?+i/ F^iSAU iRlltti: LTK20. Ti02S 

tF A1203A\"t;l'i:t;T 2:i:i20|&fi)cOn7a5)f»*%t# 

fee 

[0 0 9 2] C<Dn7a5t$J*^fflV\ *fiS^J13i:|pl^l£: 

fcMJSi^*^ffl^^T^MiJi3i:[5iiitcty u 7.mm^m 
[0 0 9 3] (mmmw mmmi^t^mic. -tv/d 

tr;l/7;l/:3-;Pft5(c khOi^W-XSd.Sgtfji^m'DhV 
^VZfu^s^i^T^V^-'^I^. K2 0«5»T18.8gt«:5 
ai^g^^AU'^A^ TiOj^l^gT'll.Tg i:^?.«tDf-^y 
xhv-ry:/P3H+>^K^jaAL, l^ittcLTfcO.TlOz 
SO' Ah03!()^t;l/J:bT' 1.4:i:4©fflfi!ctDn795ia*^t# 

ft.o — - 

[0 0 9 4] c:cOn7gP?f)*^fflV\ *SlfJ13i:lWliltc 30 
UTPt-Al303A^6^i.<li^^S»a^}gfi!cLrco rJ7ai5fc 

fctt(isf}}*^ffl 1/ ^TUSSf IJ13 1 iiiittc * y u 
<D=e y V T.mmic'Di^x . ^mmntmm^bxm. it 
[00 9 5] (.mmmzo) nmmtmmic^ -r y t'd 

t!;l/7;l'n-;Hf t AhOs 5 g i:^5ft<D h V 

^y:/D.1?rt^$/7;l/5-»>Zx. fcOgJ^Tis.Sg 

*(DB^^;^3U'^A. Ti02i^»-eil.7g i:*?>«cDf-^y 40 

Rt>* AhOjA^^MkT' 1.4:i:4C0fflfi!t©37g|5|»*^t# 

[0 0 9 6] C©n7gP?JJ*;S:ffll/\ mM&\l3tmWi!: 
UTPt-Al2O3*^6^§«j«e^a^0^Lfco 3 7g|5i: 

fcMi^l»*^ffli/^TllMiJi3i:[5l1«Jc^y U xM^^il 

ik^^iJ^U. iS^^a 6 Jc^vfo 50 
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[0 0 9 7] mmmzi) mmmi^tmmic^ -ry^n 

e;l/7;l/:3-;Hf {c AhOj^ST'SQ. 5g i:*5«<D F U 

-ry:/D.t°+->7;l/ = n'^7i:v. K2o^gT-18.8g il^?> 

r F ^-f y y P F^iSA L> Pllifc LTKj 0. TiOz 
&l>* Ah 03 A^^r^l/itT' l.A-.V.Wm^CDaT^m^^W 

[0 0 9 8] ii(Dzi7^^M^m^\ MMmntrnMi^ 

mmm^mtcotmit. mm\tx3 ■. \ x-h^o ^#e>n 
rcm.mw^^m^'xmmm\3tmmic^y v 7.fm^m 
mL. mmicLxm^um^n-Dtco ^Lxmi\mmk 

coty U Xtt^i^cov^T^ ll)!iS^iJl3i;|il:^tcUTN0. 

[00 9 9] (^MiJ22) mmmn trnmc. y yp 

t!;l/7;l'n-;l/i43JC Al2 03gigT*59. 5g ti^^m(0 h V 

-{Vfu^.^i/7}\^^=-<yL. L0j^ST'18.8gi:^S 
■(DK^^U-i/A, Ti02^»T'11.7gi:^S»<O^^fy 

•f h ^-ry yp^i^+i^ F^iSA iRiiit ltkz o. tioj 

si; Ah Ob *'«^:;HtT' l.4:i:4iDia^a>n7ia5if}^*;S:t# 

[0 10 0] c:on7gPI»*^ffli/\ USS^iJlStlil^JC 
l;TPt-Ah03*^P)*2.)l!j««Ji#e%Jgfi!cbfco 37g|?i: 
te(«fi^f»i:©l:b*ti:. MMtbT-S : 1 T-fe?)o m^n 

rzmMmM^m^^xmmmi3tmmic^y v 7.mm^m 
mv. mmicLxm^um^'ii^tc. ^Lxm^um^k 
©ty u xttjitoi^T. MMmntrnWicLxm. w 

[0101] (Mmmz3) mmmi3tmmic. -<vfu 

\£)\/7;\^:n—}Vfp^c Ah O3 i^WX59. 5 g i:*^*© F U 
-i'yypd-;^r'>7;l/^-'>A, K20^gT'l8.8gi:4i> 

SOg^K^U-i^A, Ti02^^T*11.7gi:*5fl<D^^y 
T F ^ y y P F %S A L . mmcLXlLO.TiOz 
St>" AhOj*<^;l/JtT* 1.4:i:4<Dffl^«DP7a5?»*%P 

[0 10 2] i:<DP7gP«»*^fflt/\ lli5S0IJl3tl|^ai(C 
LTPt-Alz03A^6a§ft*(«SJf«^ffMLfro n7g|5i: 

<D=eyv7.mMic-o\,^x. mMmi3tmu^^Lxm w 
[0 10 3] (^mmzA) mmmi3tmmic. -ry^p 

}£fV7fl'-=i-Jlfpic AhOsi^^-eei.Og ti3:^m(OhV 
^V7'P/K4^'>7;l/5^'>Ai;> Ti02j^gl?12g 
MO^^ryxF^-ryypjK+i/F^rjSAL, IHHifcL 
TTiOj&O' AhOiA^t/l/itT 1 : 4 cDffl^cDlJ^*^^# 

[0 1 0 4] c:©f}^5l;7i.2g^. 0. 2^;i/cog^SA U >> 
A^ig^LfcTkigJgftijcSAb, ^^lEa^-a-T 0.2^ 



r. 
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Co 1 0 5] (Mmm25) mmmummic^ -iv^u 

t!;l/7>'P:3-;l/f|'{c AhOB^ST-Tl.Zg ^r^c^ttCD h ij lo 

SS(Di^^AU'i7A^gAL. iRlllltcLTKjOaU'AhOs 
jb^^r-'l/ibT' 1 : 6®ilM(:037gi5|»*J&f#fco 
[0 10 6] c:cD3 7g|5i^*^fflv\ %m%\ltnW<r. 

wmcx.xmmmm'i'^rzo ^x^xmrnm^ 

\t^^m%\^s igm^S 6 fC^to 20 

tr;l/7;l/n-;Hti{c Ah&^ST'60g t^SScO h U-r 
y:/D:i}^^ri/7;V^:^'>Ah. BaO^^T-SOg 

Rilf Ah 03 *^t;H:b-P 1 : 3 <0mi<DZiTmi%^n 

[0 10 8] c<Dn7mi^^m\'\ mmmutmrn^ 

LTPt-Ala03*^p);&5M^fi^S%JfMtfco n7gi5i: 

rcmmi^M^m^^xmmmi3tmmic^y v?.mm^m so 
mmcLxm{\^^^n-orco ^Lxm:\mm 

[0 10 9] cmmmzi) mmmistmrn^^. -^vfu 

7'D4<+>'7;l'^-'i7A. BaOSSSCT'27. 6g t^&S 

sacD^^>'x h-7-i'y:rp4?+>'K^tgAU 
LTBaO.mStf Ah03 3b^€-;UJ:bT i:0. 5:3C0fflj^tcD3 

7g^5f»*^^§rco 40 
[0 110] c(D::i7^mM^m\^\ ^mmi3tmmic 

LX?t-khOii)^<b^j:^mMmnm^Bl&Lrzo =i7^i: 

mmi&nm t<otmii. mmitxi ■. iTfeSo m^n 

fcmm.m^^mi^xmmmi3tmmic^yv7.mm^m 

[0 111] (^Sii^J28) miS©g1t7;l/S:Ma* (¥ 

I^l5gl0/im) 71. 2 g^, 0.2^;U(Dl^^*U'^7A^jg 
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Lfco '^tCil(0 K-Ah03l»*%37gPif»*i:U 
IISSfi?IJl3 i: ISHtJC bTPt-Ah 03 *^ ^ ^tt^SliJ^® ^ff^ 
fiicLfco 3 7gPi:M^«fi^gi:'0Jt*{i. SSibT- 1 : 
1 T'feSo 

[0 1 12] n^nrc^w^^^m\^^xnmm\3tnm. 
utmmcLxm. mtm^mm\^. ^^^aetcs^ 

•To (^SH?iJ29) rt^IS^DTg147;^5•:^^})7fe (^iH^jglO 
/im) i:5^^f:^7l»* 3 m) t^. TiOa :A 

103=1 : 4CD^r;l/itT'ig^LfCo ilOJg^Si*^ 0.2^- 

[0 113] tf e)nfcr;)*%n7gi5tr;)*i:b. ^ssfiaj 

13 i: ^tttc L TPt-Alj 03 F> ^ ?)tt«ifi^«;|r0dt b 

Tco n7^tm^unmt<D\tmi.. satt-ei : it- 
fe^o #e>nrcM^«»*^ffii/^Tiisifyi3i:i5ntt*y 

[0 1 14] (HiSgfiJSO) ^M'Ji3i:|5Hitc. -ry7°a 

t!;l/7;l/:3— yl/fftc Ah03^®T'59. 5g t^^fi© h U 
-l'yyD.t°+v/7;l'5-'^A. Kj0^g-pl8.8gi:^§ 
a©B^K;^'J'i7A. Ti02^ST'11.7gi:^S«<Df-^y 
r h v-Y y :/P F^iSA L. Isllifc LTfc 0. Tift 
Rt>' A1203A^^ryl/J:bT* \A:V.m^^(Du7^m^^% 

[0 115] CC0n7g|5|^*^. Al2 03 ^»T-50g 

^m(D V ^}-^y:fu:if>:3t-i/7)\y^-'^h^'&mLrc-(v 

va^ ' m^iM^^x . n7unm\t AhOs*^?)*?.® 

J^S^JB^L^Co :37gPi:fi#gi:©J±$J±. m&)tX 
1 : IffeSo 

[0 1 16] fiif^*M$nrcn7a5*»*^5/' 

^ifco n^nrafmmT^^m^^xnmmutmm^'^ y 

TB^\MS^tgo^y U XMiStcoi/^T. IISSfi?iJi3i:|Bl1i 

[0 1 17] (HSii^jSl) rtJigcDgtt7;b 5 W 
^i^glO/im) 60g5:. 0.2t;l/©gt®7'?y "i^A^rjg^S 
L/c^K^fgcffctSAL. ^HISH^-li-T 0.2t;l/COBa% 
SSL/c. :^>;tcC(^)Ba-Ah03«}^*^37a5ia*i:L. H 

ss0iii3 trnWiK LTPt-Ah 03 *^ e. ^ sftt^is^s^ 

bfco n7gi5i:ttj«ffl}tSi:i7)j±^ti, fiMj±T'l : i 

[0 1 18] n(bnrcmmi^^m\'^xmMm\3tnWi 
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